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Abstract

Rice is one of the most important food crops in the world. However, food production has always
been challenged by many factors with the continued growing of the population and reduction in
areas for planting crops. Modern biotechnology has been used to develop transgenic rice varieties
with insect-resistance, disease-resistance, herbicide-resistant, or pyramid traits to control insect
pests, diseases, and weeds. Although these crops had shown multiple benefits, including economic
benefits to growers, reducing the us@e of the insecticides, and the potential to contribution to
natural enemy conservation, the risks associated with the growing of Bf crops were their potential
effects on non-target organisms and evolution of resistance to Bt crops by target insects. In present
study, four types of transgenic insect-resistant Bt rice that included transgenic cryldb gene
Japonica rice (KMD1 and KMD?2) and their control KCK (XS11), transgenic cryl4b/vip3H gene
Japonica rice (G6H1) and non-Bt control XS110 (XS110), and transgenic cryIC or cry24 gene
indica varieties (T2A-1 and T1C-19) and their parental control MH63 were used to assess their
effects on the arthropod community, brown planthopper (Nilaparvata lugens), white-backed
planthopper (Sogatella furcifera), and Pardosa pseudoannulata to confirm whether genetically
modified rice coluld affect the performance of non-target organisms under laboratory and field
conditions.These results were as follows:
1 Effect of four kinds of B rice lines on arthropod community in the paddy fields

A 5-yr experiment was conducted to assess the impacts of four kinds of Bt rice lines on the
arthropod community during 2008-2012. The results showed that composition of each guild and
their dominance distribution and density were similar between Bt rice and their corresponding
control. The dominant groups of herbivores sub-communities were planthoppers and leathoppers,
while for parasitoids sub-comunities, their dominant groups included braconidae, or two others
from pteromalidae, ichneumonidae, encyrtidae, diapriidae, and mymaridae depending on the
experiments sites, years and transgenic rice lines. Predator sub-communities not only included
predatory insects such as dolichopodidae, empididae, Cyrtorrhinus lividipennis, and Microvelia
horvathi, but also spiders like linyphiidae, theridiidae, tetragnathidae, and lycosidae. Furthermore,
dominant groups of detritivorous sub-community include entomobryidae, isotomidae, and

sminthuridae. Although the density and dominance of parasitic insects in Bt rice plots was

v
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generally lower than that in the control, no significant difference was detected between them.
Common community-indices (Species richness, Shannon-Wiener diversity index, Evenness index,
and Simpson index) and their temporal dynamics were also not signigicantly affected by Bt rice in
compared with these in the non-Br rice plots. PRC analysis further supported that entire arthropod
community between Bt and non-Bt rice plots was similar in most cases, although some significant
differncens were observed in some cases. In addition, density of species or groups with high
species weights had also no consistent increase or decrease across the seasons. Based on these
results, we can infer that our tested B rice lines had no negative impacts on the arthropod
community in the paddy fields.
2 Effect of four kinds of Bf rice lines on herbivorous sub-community and dominant groups in
the paddy fields
The composition of herbivorous sub-communities was similar between Bt rice and their
control. Population dynamics of planthoppers, leafhoppers, chloropidae, and ephydridae were not
signigficantly affected by Bt rice. In addition, there were no significant difference between Bt and
non-Bt rice plots in terms of seasonal density and population dynamics of adults and nymphs of
white-backed planthopper, brown planthopper, and green rice leathopper in most cases, although
density was significantly higher or lower at several sampling dates. In general, Bt rice had no
significant effects on the non-target herbivores sub-communites and dominant groups, although
density of planthoppers or leafhoppers were significantly higher or lower in Bt rice than the
control.
3 Effect of four kinds of Bf rice lines on parasitoids sub-community and dominant groups in
the paddy fields
The composition of parasitoids sub-communities was similar between Bt rice and their
controls. Population dynamics of dominant groups (except only braconidae) were not
signigficantly affected by transgenic Bf rice. However, density of braconidae in Bt rice plots was
significantly lower than that in the control.
4 Effect of four kinds of Bt rice lines on insect predators sub-community and dominant
groups in the paddy fields
The composition of insect predator sub-communities was similar between Bt rice and their

controls and dominant groups were dolichopodidae, empididae, Cyrtorrhinus lividipennis, and
v
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Microvelia horvathi. Population dynamics of dominant groups have no significant difference
between Bt rice and the control in most cases, however, there was significant difference at several
sampling dates. In conclusion, Bt rice has no negative inipacts on the composition and density of
insect predators in the paddy fields

5 Effect of four kinds of Bt rice lines on spiders sub-community and dominant groups in the

paddy fields

The composition of spider sub-communities and seasonal density and population dynamics of
each species were similar between Bt rice and the control plots. Dominant species of spider
sub-communities were pardosa pseudoannulata, oedothorax insecticeps Boes. et str., theridonn
octomacutatum Boes.et str., and tetragnatha maxillosa Thoren. Common arthropod community
indices (Species richness, Shannon-Wiener diversity index, Evenness index, and Simpson index)
and their temporal dynamics were also not signigicantly affected by Bt rice compared with these in
non-Bt rice plots. PRC analysis further supported that entire spider sub-communities between Bt
and non-Bt rice plots was very simialr in most cases, although some significant differncens were
detected sometimes. In addition, density of species with high species weights had also no
consistent increase or decrease. In conclusion, these tested B rice lines had no negative impacts
on the spider sub-community in the paddy fields.

6 Effect of four kinds of Bt rice lines on detritivorous sub-community and dominant groups

in the paddy fields

The composition of detritivorous sub-communities was similar between Br rice and their
controls and dominant groups were entomobryidae, isotomidae, and sminthuridae. Population
dynamics of dominant groups have no significant difference between Bt rice and the control in
most cases, however, there was significant difference at several sampling dates. In a word, Bt rice
has no negative impacts on the composition and density of detritivorous sub-communities in the
paddy fields.

7 Effects of trangenci crylC or cry2A rice on the brown planthopper and transgenic
crylAblvip3H rice on the white-backed planthopper in terms of fitness parameters and
quantification of honeydew production

Impacts of transgenic crylAb/vip3H rice on the white-back planthopper and transgenic cry/C

or cry24 on the brown planthopper were assessed in terms of development duration, fecundity,
vi
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and honeydew production under laboratory conditions. The laboratory results showed that
development duration of Sogatella furcifera whole nymph reared on transgenic crylAb/vip3H rice
were signigicantly shorter than that in the control. However, survival rate of nymphs and fecundity
of adult females were similar between transgenic crylA4b/vip3H rice and control. In addition,
quantification of honeydew produced by S. furcifera female fed on transgenic rice was also
significantly higher than that in the control. Transgenic cryIC or cry24 rice did not affect the
performance of brown planthopper in terms of biological parameters and honeydew production. In
’general, impacts of Bt rice on the planthoppers depended on the kinds of inserted gene, rice
varieties, and tested insect species.Furthermore, our tested Bt rice lines will not result in higher
population of non-target herbivores.

8 Effects of transgenic crylAb/vip3H, cryIC, and cry2A rice on Pardosa pseudoannulata in
terms of survival, development and fresh weights

Effects of transgenic cryldb/vip3H, cryIC or cry24 rice and their respective controls on

development, survival and fresh weight of newly emerged adults of Pardosa pseudoannulata were
carried out under laboratory conditions. The results showed that Bt toxin could transfered though
rice-planthoppers-spiders, the concentration of Bt toxin was highest in rice plants, secondly by
planthopeprs, and the amount in spiders was lowest. In addition, development duration of 2"and
4™ instar was affetecd by the transgenic cryl4b/vip3H ricem. However, development duration of
2% to adults, survival, and weights of newly emerged female or male adults were similar between
transgenic crylAb/vip3H tice and non-Bt rice plants. Furthermore, survival rate of P.
pseudoannulata fed on T1C-19 plants-fed brown planthopper nymphs was higher than that in
T2A-1 and MH63, although the survival rate was similar between T2A-1 and MH63.
Development duration of 2™ instar to adults and fresh weights of newly emerged female or male
adults were also similar between transgenic cryIC or cry24 and non-Bt rice plants except
development duration of 2™ and 3" instar nymphs. Overall, the tested Bt rice had no negative
effects on the performance of P. pseudoannulata.

Keywords: Bt rice, crylAb gene, crylAb/vip3H gene, cryIC gene, cry24 gene, risk assessment,
arthropods, non-target herbivores, insect predators, spiders, detritivorous insects, parasitic wasps,
PRC, Sogatella furcifera, Nilaparvata lugens, Nephotettix cincticeps, Cyrthorinus lividipennis,

Pardosa pseudoannulata, Oedothorax insecticeps Boes. et str., Theridonn octomacutatum Boes.et
vil
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str., Tetragnatha maxillosa Thoren, population density, community structure, biological

parameters, fecundity, honeydew
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HE

1996 4, XEHtAE Br #8716, Br T KM Br TREJTRMFHE. L5, HERAEY
KABEXNARY, HEREYHFHEERECLSAEN 170 T ABL, im3E| 2012 FK
LTAZAWR, #KT 4100 15, HAhEMET 400 FAHN Brigde, KAREE 80%. ¥
EREMN ZHENERIRERE. TRERBNSGRMEL TEETR: N 1996
EF) 2011 FEIINT PHE 982 LETMIRMEY =R, AT 4.73 LAHKRERA. 2011 FH
b 231 AT EHFKMHHBARS T EMBHEE (ames 2012).

KEREMHF LRFEMREEDZ — 2R —FUEHAOURK I TERRYIRE,
BT, SHAF 122 MEFMEAR, RIFEREEE 140 12-1.57 12 hm®, 90%LEHE
FETHERREMZERE 2007), F) 2030 £, RETBLHUGM 40%7 HEHK L L3 50 ZA
M #% RK(Khush 2005). #RTIKHE L ERKME=ERERKBE=H—NMTEER, KE
HSERBREBRNNBATEREKEE RN 15%-25% EREMZFE 2007), T AEFKEE
REFETRE 1500 77 hm’, BEFMRE 115 ZARTEA@EERS. 2003). HRIHRE
KBERMP R FEKERRT, BRATEFRAHUN~ENKBERAFNEEHA,
HERIB R T ERER . A DRRER 1, RN UERABAEDSHY, ERKESTHNE
RMRGZRES. BOKENEE AT AR R EE R 0E, AT URFEYS i,
WERHESRET ARRBIERMFENIAT, LRRABSHERNRENSE, XT
BAR P4 3R 38 (Chen et al. 2011).

Bt fEYIMIT EREAE RIFHSH BN LA, R0 EE fEYHT K1 R
EARWSie. Bal, BEREDTREANEREER cryld BRI cry3B B3, FIAMTR
SRERY Br fFYX LR EYR A RE K Z W (Shelton et al. 2002, Romeis et al. 2006,
Marvier et al. 2007, Wolfenbarger et al. 2008, Naranjo 2009, Chen et al. 2011), {BRi¥% BH7AE
FAMENRGT B Br BEO45iE, MEFARMEDLXY B M ZEDAFHERER
[E1%F Bt YE4) B2 7= 4 #i#E (Carriere et al. 2010, Tabashnik et al. 2011).

CrylC EH. Cry2A EAR CrylA EARARKNFF RGNS, fEKBERMNEHIE
0 °F B 4 R b 9% 3L R 945 & 47 A (Karim and Dean 2000, Alcantara et al. 2004, Chen et al.
2005). ¥ crylC B cry24 ZEK) TIC-19 B T2A-1 KRBEHEBRIRY, X448 (Chilo
suppressalis (Walker)). ={b38 (Tryporyza incertulas(walker)) FIFEYUEH AR (Cnaphalocrocis

medinalis Guené) B8 & 1314 (Chen et al. 2005, Tang et al. 2006, Chen et al. 2008, Xu et al.

1
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2011, Zheng et al. 2011).

VIP IEFRPAREARFELFRABEEFEKIAS WK —FE S (Estruch et al.
1996), ZEIAFE RHF B LR CrylA RFIBARBTRME A1 A (Lee et al. 2003), 8%
WEBR/NHER (dgrotis ipsilon). B EWR (Spodoptera frugiperda). FtEBIR

(Spodopteran exigua) ¥ WU (Heliothis virescens). FMEXWMR (Helicoverpa zea) R
HR R R RISt (Estruch et al. 1996), F EMIE ZHEMAM Cry REBERER LM
(Lee et al. 2006, Jackson et al. 2007). $45t, ik VIP Hl Cryl EEHM T KRR CLEE
1 (Dively 2005, Whitehouse et al. 2007). ¥ crylAb/vip3H EFEREAE HEIMEAZMLT,
St KIR (Sesamia inferens (Walker)) F1—{LIEEF LR mMBIME, RN X8 CENilaparvata
Iugens Stal)iF+BE 35 B ¥ 7 & W1(Fang 2008, Chen et al. 2010, FR¥&E4%. 2011).

BB EF DN FHIANARIHTER (Case by Case). AICUFE Br BE K UHKH &K
SRR, BI%E cryldb EEERE S F KMD1 F1 KMD2 R ILx 8 KCK (XS11). #
cryl Ablvip3H BB HERE & F G6H11 RELXH B XS110 (XS110). ¥ cryIC B cry24 ZEF KAl
F&&F TIC-19. T2A-1 REFAXN R MH63, LU Bt KRE-FR-RECHEN, XARERSR
BEY, SETANMERGR, EiFH0 B OKBYEEYESMRELWNER £, ER
R R B AR A E -8 AR 8 Y K E(Sogatella furcifera Horvath) LA R E
B AN KBS (Pardosa pseudoannulata Boes. & Strand), LA¥REA Br /KFEFIRT B
2 B AR N RT AN A RE: K9 B KBREENFERERE A REY
W B0 B KR ARRHMAEKEE. 75, EENBERINTH, B B KBNE
VIR EE B, HAMAFREAREMELZ A RERHERKBHELAFERHE
BAREmfE&NE R ERIE.
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B—E MR

ABERUA LRFEMOREEYZ —, B 30 ZMADLURKAEY, 2011 FPEK
BRENERZE 3 FTHAE, RiEF 220 (FAO 2013). 5 A OHREFSEAE Y
K, 32030 &, BE-BELIYM 40%7 BEHE 50 12 A O HIFTR(Khush 2005). 2K
FHRREERFIRERN IE, =R, KR, BYEHIE L RIEERZAENR KA
AE CATERS T KB ENEN, BHEREOREZS. BA&ARSE (2003) MK
FEhEFERNBEFHMREEERENAN 3.1%, HET 65 ZTARM, Eﬁﬁﬁ@%frﬁ‘ﬁ
FAXKME SOZART, BHASFRAE 115 L ARTEGEEKE. 2003). X FKBEE
HEBTE, HETEERTERE, RAVUE—SRESFIKBERNLE, HNREH
=&, BRETKBERNEYFRERNERRAEN 4, T ERANERIBAT B
RRBMBEUWER, FRREETHNERR, HEBRARE, BRIOTAEELAREBE.

H=LFMTE (Bacillus thuringiensis, Bt) B—REXKHEMHAE, ST ERE
'O, XM B BEATURERERTHARBENZGES, 20— RIINIERLIHE
HEFET. ERRET—HR. ZEF. NHERFURMNAERLERH S, Bt Br A%
EREYHEEME. BN 1989 F, HIIERARZ _EHHEE B ZEIFAZKBELF
&b 309 1, FKB/HF EEFH B BEHERLK (HIL%. 1989), EASRERE
ARMGBLBIFRTHXKHA, Bl ESLREBRSHE Br BEH/KFEH B R (Fujimoto et al.
1993, High et al. 2004, Cohen et al. 2008, Fang 2008, Chen et al. 2010, Chen et al. 2011), X£kK
B REE AN ERES T IERRFR &IPS et al. 2000, Tu et al. 2000, Ye et al.
2001a, Ye et al. 2001b, Ye et al. 2003, Chen et al. 2008, Chen et al. 2010). HFH bk B2
ANEFEH AR B(Huang et al. 2005). FEFEEKBRHBERRTRT 1998 F, 2009
FERVEBL BRI cryldblerylAc ERBIKBRFEK | S HUL 63" MR EZLIES, R
WHEMILE TR 5 FRETREHRE (MAPC 2009).

2012 EAREEREYNFEEAUEE 1.7 220, t 1996 THRMT 100 £, HEFM
T 400 J3 AWM B 7k, SREMEFIEEERN 80% (James 2012). FHEEEMRI™
ZHEEZHEREREENRN, BHRERNSFTNE, 2012 F B BENFEED
EFOER B R R A5 A L AEE I 250 S& T A (James 2012), X e85 3 Y RIHE T LARI>
RGWEHE, GRS, WA URT AR K (Shelton et al. 2002, Huang et al. 2005,

Naranjo 2005a, Wu et al. 2008, Hutchison et al. 2010, Lu et al. 2012), Bt KTEEMHEZ G, 7

1



WL RFEW LT FRT F—F g

LARE/D> 80%MIRAERAE, ARBKRAT LM 6%-9%, AW URDORERBERAX
& B2 AR F B 9 (Huang et al. 2005).

R Bt e A L REBHM A, ERBFERR—EXTIL, KTHEREY
R HI4E B RERY, SFLHESTEEFEUT/UANFE: BFERAKKSE, XE
VB EERIEEFEYNEY. EEEBNAGZEEE.

1 ¥ Br 2R KREKIBT BB

A FAEW SRR EF B AR K R R F AH R R R FEE KRB
FERMAT RIFHEARRERAE . M 1989 &, FIISRARZ BT ER B Z2H
FABKBEREF AL 309 b, HKEMF LE—FIH B BEERERBLK (BILF. 1989),
k% B Br B EKRE & R EEERAKRS &8 215 B (Fujimoto et al. 1993,High et al.
2004, Cohen et al. 2008, Chen et al. 2011). ¥ A#) Bt E£H > ERAEFRELRIT B Fi&
® A, H CaMV35S. ubiquitin 0 actin ZJEhTFHF. BT FRIREZI BN oy BE> 4
Hitt, EE AR Br EEE BEXRE cryldb. crylAc. cryldblcrylAc FIH K Bt ZH crylC.
cry24 BREFRPAREARR vip3H RAXMKENEABNGIRERD CpTl #TREX
RRE RGN BELPBEARNRBAARY FHZENEL, SRR RENFEER
KBERELBREEE 1.D.

BB % B K RS PORIZE S8 PO 0 BB (B) A T 0 /K RBUR i — bR = 4hiR, KIEAIRE
PHEHIESE—Fak LS H F 5 AR BB (High et al. 2004, Cohen et al. 2008,
Chen et al. 2011). ¥ [E f8 3 RIK RS H B R FF 8T 1998 £E(Shu et al. 2000, Tu et al. 2000, Ye
et al. 2001a, b). 2009 £, RAVFPHEFRWKEFHEERHHEERKBREAZ LTS,
REEEBILEHTHY 5 ENEFERR, HEREERERIHUKBERLALEL—
i, FANBREDPERETRENE L ME Br KREFIEK(James 2009, MAPC

2009).
& 11 BRAHK Br X EH AR
Table 1.1 Transgenic Bf rice have been successfully transformed
# & Transgene B F Promoter  #3E R A Cultivar  $% Xk References

Bt Taibei309 Hrir%. 1989

Bt Zhonghua 11 a8 BT 4. 1991
crylAb HEEab &R Nippobare Fujimoto et al. 1993
cryldb CaMV35S IR58 Wiinn et al. 1996

crylAb PEPC Tarom molaii Ghareyazie et al. 1997




WHLRF T EAR L 22— Yk
# B Transgene J&ZF Promoter 3% &M Cultivar 5% SU#k References
crylAb, crylAc Ubiquitin IR64 Nayak et al. 1997
cryldb CaMV35S Taipei-309 Wu et al. 1997
cryldb CaMV35S Vaidehi, TCA-48 Alam et al. 1998
Kaybonnet,
Nipponbare,
14 Zhong8215, 93V, .
eryae Ubiquitin ong A Chengetal. 1998
cryldb ZAU16, 91RM,
T8340, Pin92-825,
T90502
IR72, IR64, CBII,
CaMV35Ss, Taipai-309,
Actin-1,pith IR68899B, Vaideh,
cryldb oL ade Datta et al. 1998
tissue-specific, MH-63-63,
PEPC IR51500-AC11,
IRRI-npt
cry2A4 CaMV35S Basmati 370, M 7 Magbool et al. 1998
cryldb CaMV35S IR68899B Alam et al. 1999
crylB Ubiquitin Ariete, Senia Breitler et al. 2000
CMS restorer
crylAb/crylAc Actin Minhui 63, Tu et al. 2000
Shanyou 63
cryldb Ubiquitin KMD1, KMD2 Shu et al. 2000
Maize proteinase . .
crylB o Ariete, Breitler et al. 2001
inhibitor
CrylAc, cry24 Ubiquitin,
Ty e 1quitin M7,Basmati370  Magbool et al. 2001
Snowdrop lectin gene CaMV35S
cryldc s .
Ubiquitin Basmati 370 Ahmad et al. 2002
crylAb
14b Pollen-specific, Basmati 370 Husnain et al. 2002
c asmati usnain et al.
g4 Ubiquitin, PEPC ameta
IR64, Pusa
crylAc Ubiquitin Basmati-1, Karnal =~ Khanna and Raina 2002
Local
S Elite Eyi 105,
crylAc Ubiquitin Loc et al. 2002
Bengal
crylAc+CpTI Actin 1 MingHui 86 Zhao et al. 2004
Ubiquitin . .
CrylAc, cry24 Basmati 370 Bashir et al. 2005
CaMV35S
Ubiquitin . )
cry24 Minghui 63 Chen et al. 2005

CaMV35S
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# & Transgene B ZF Promoter  # 3% &M Cultivar 54 X#k References
crylAb/vip3H+G6-epsps Ubiquitin XS110 Fang 2008
crylAb-1B Actin Pusa Basmati 1
. Ho et al. 2006
crylA/erylAc CaMV35S Tainung 67
eryIC g;:f\‘,’;t;ns Minghui 63 Tang et al. 2006
crylAb Ubiquitin P-1,p-II,P-III Kim et al. 2008
CaMV35S8
crylC rice rbcS promoter Zhonghua 11 Ye et al. 2009
'cryIAb/cryI C Sex Crossing
crylAb/cry24 between different
crylAc/erylC transgenic rice Yang et al. 2011
crylAc/ery24 lines containing
crylC/ery24 single-Bt gene

2 HEERAEYNESREUTIRER

B M 1996 4, HEREWELALUR, HERFEYHFMERRRERK, 2012 FKF/
HER 1996 £/ 100 &, —AEER T HEANLFRBMULLUAN, H—THRER
BERERTBENIIEARNBEER. BNEEEREYNZLEFN EBERFERNT
. —HEAMNESHENER, S IREJLENAE. AFKEHTHNATERARE.
WiRE BB A Br EYR TR R ENTEAFIEW. BT KBRERORE
Y, &REAMABERIREAKNAR, ¥ TFEREZLMPNEERETLREFRMEN
BN, FE# ERFHAEREXER ST

2.1 BRE RN ERRE

Bt KREFTA M MEFERTER IR, (i, KIENBHEHIE. FEEKBH
FKiLH Br EFOAMEMHALERA—HE, KPR RS R~ LR ES
B, $iRERERNERE D FTasr AENERL, #X B EWEHY, &5
BB Br BRI, B 1985 &, McGaughey B EAMER T, EHF EHKHRE
Efl B S 4E(Plodia interpunctella Hibner)Xt Bt 3= £ Hi#(McGaughey 1985), B/ 1990 £F
INFEMB(Plutella xylostella L.y 8 RZE BB &5 T RIAXT Bt #1307~ 4 1 #£ (Tabashnik et al. 1990)
B, % BRERHMENEAE T B BAF-EHYE, MEAMMERX B HIFANED

ANFh B3 Br (e L= £ itk (Ferre and Van Rie 2002, Franklin et al. 2009, Kruger et al.
4
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2009, Tabashnik et al. 2009, Carriere et al. 2010, Storer et al. 2010, Dhurua and Gujar 2011,
Gassmann et al. 2011, Sanahuja et al. 2011, Tabashnik et al. 2011, Gassmann 2012). & SHi#E™
ERHETERETRATHAN E2E (EHEA. BILBIMREE. APN Il ABC #iE44%
F) HIRZE A HI(Bravo et al. 2011).

ATEEERFMHME, BIEERET B4 F BHH A E K HIZ(Shelton et al. 2002,
Bates et al. 2005), 8B/ iZ MM BT E/LF BT R AEER S K&, GRE/EFHT
s E B A AR LB B Z KN A (Huang et al. 2011), B TRER/PMREHF, FY
FEME T8, EPHERELT, ERRE Br ik EFERRAIAARRKED
MARKGHEESENEFF, SHEXEREEAREFRIN, FUEL>THER
(Helicoverpa armigera Hitbner)*} Br Mi1EH) fE B B HED T X HABEMIHIAE, BT
AR (Wu and Guo 2005, Wu et al. 2008). {B&XF Br KFER YL, BFIR/ e Hr K& 5eHF
AEMA, —HEREN /DR FEER, AR E BRI —H T LGRS E — <t
RIER EEEY RS FT, THKB LI EEFAERNFERELES, BERABERAE
KFEMENR R A EEE L% EY T AR MY B1(Cuong and Cohen 2002, Cohen et
al. 2008), BAREWERIEA (Zizania latifolia (Poaceae)) TJLMEABAREFE, RWEFEAM
KT TSR B — L4 2 [0 #7765 4 3% 5 (Hachiya 1981, Konno and Tabaka 1996), )iy ={L4H
R—HEAHNER, TEUKENEDale 1994); B—H Br EENREETRBHI
BREHEX, KBARAEFTHNAAREIBEA -, —BREEKBEKEHLBERN
MR RE B — B T EH(Zhang et al. 2011), B AR FIHLE S B MRS BT Br H HKEUR
# R —F¥(Meng et al. 2003, Han et al. 2008).

ERRERENER —MEY ST EREHRRE LR AR TN Br BANER
HRBHRFRER. FHARAMNETERN Br EENEYRB L ARE—HIEDERE
EZERFHENTL, BRNERHAYNOHZEEFEY RN ER TSR ERRSEY
HHERI7 4 (Zhao et al. 2003, Zhao et al. 2005). Xt/KFENUE, LAETHAK Br ERIER
cryldb. cryldc F cryldbleryldc, BHFREKH CrylAb BAS CrylAc BEAZEFERXEH
. Bk, ¥ cryIC. cry24. crylAbvip3H UL R cryl Ab+CpTI B R KK BB F)35E (Zhao et al.
2004, Tang et al. 2006, Chen et al. 2008, Fang 2008). 54F, RANE Br EEE & HKEHLEE
B— Bt EFEHKREXN —E R A ERKHE(Yang et al. 2011). FHik, KAZEERS KX
KBERFTHRERERTUZEN.
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2.2 Bt X ER R AP W

BHEXRRER —DUKRBATL, YHHVBHEBSEKBAAFHRSE BEYHR
HYHEX, XS, FRHIENTEVED ARV RAILEBRNEBRTEE
EMEXRINGE, EXAPES, Br KBIABEERGES, BENE_ERBEHEEH
B#EE B R E R NEBOEER, URASYENEER. REMR. BERYR. HEHN
FERMEKENEY TR EFTHNRA, DETENEEFRENEXTEIYHAA
R B BEREDFSFEEFHORE, XEYW0#SBREATRSHERERER
ik, B, B KBHHEESROUERANEAE, SENRRA DSXH CRMHE
BES, THSBAES A LA ATEES, RTRGERRNRD R LVERX BRRHK
RERFER, RPEYSHEYE. TENEDSHE. BRARE. FEIFERE. 2FREM
TRAEME AT EHATER.

221 EYERY

YRR BSOKBIALKEN—NRE. Br KBHMET ST R IEHE
PN . XREIR 2003 SEEE FAE I AT R RE K LB SR T DhEe A s A R i e
¥ cryldblerylAc BEKFEH R TT9-3. TT9-4 FIxHH IR72 Z [BJFEAAL, FREEF MEHE
R RERBE K, TMAYEYEESH (WHFEEHE. Shannnon-Wiener HHEIEH.
BAEREMRBET T REANZEEAEER, BAKE B KBEXEBEY RS
YIEE % T B8 B B0 5 T M (XA RS 2003). AT, XUREWSE 2004 FHILR A HFERAR
REYEAEEN A AEREKRT B KBCURIRSE. 2004). H5h, Lietal (2007)ETEE
FRHERKERROFRE S RAR B ERKBYEEN RV HENZRERT
HAMHIL et al. 2007). X FHAMHEEEY R, Dively 2005 Filid 3 & 4 MARMNT
HAELERIE Vip3A F Cryl Ab [ F KA B H M FL 2] 500, 000 kT HzhY), KR
F13 B 128, FEXEESNY, £REAHERTKBAXE B2 @KLY
B RALE, hEREMBENTREXTHEREX, FF CrylF TXEMYRELN
RS Z R B SR th R ARLB0(Higgins et al. 2009). Hagerty et al. 2005 HIFF R4 R LKA
CrylAc/Cry2Ab HEHEHEENEERTRE T BE. Naranjo &Eid 6 FHIN [EIFH
CrylAc HTEXT 22 X ARRHMZ W, GRRURBAMRBIN B MEHFEH, RS
KRB EABEERORTRE, KA BT RS HBEYMREEX, #—PHHA

ROXLLE B M EH AL BB ENIHTRE K LT REL & 2£ 7148 & (Naranjo 20053, b).
6
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Romeis &g xf 50 AN HEARRMB LRI, REERHHE. BRRRFEKNE LS
FiARR, BRERKERATURENED BRRKOMHEE, Br EWAXN B2 @EE
L% % R (Romeis et al. 2006). B Br fEYIx T s B & R BT SR8 0, KA Meta
SAHTEIFTEETT LU e E W L X 4 REMRE, Marvier %RA Meta T 77 K% 42
A HIERE AT AW R B RERRIER B EX LTSRS E — R ET RN
EREEREG R, EEMEERERANN AL, —SY™HEER TR K(Marvier et al.
2007). Wolfenbarger ZiBit B BB E RIS A A THAER: HWEE. F4F. #EE.
BEEMEEE, S B8k, Br EXUK B BREX ha AP R ERTIREKIZ W,
SRR B Y REFAMNERTRRBE LMY, BRUERANEES S EMNFLMA]
9 T §&(Wolfenbarger et al. 2008), [FIHEf 45 £ th7E Naranjo K8 7 4248 2 8 UE (Naranjo 2009).
Lu et al. 2012 %@t 16 £4H 36 MANFHRRABEE % Br ZERMAEFHE IR AL AR
HEARNRD, BN EEREEER, SRNER)RBESN, 71T UEMES
W RFEA LT

222 BRRH

BRARH T ECEREENFER, ENERBETRETT LEHIE RHHEE LA
AR ARREATZ L. HEREDHREN B EAKPNBRENFEESRAEST,
Bt RO REEE SN EN BRARKEEE, FTEELUTHRMAA: —HERER
EH, TERARRIEIEENARNETLERE B BEANEYAR. LR BEDNEF T,
F—HREEEW, IERBRYSEFEINRENIBN, X B BEORBNEYRTFE—
BERAN . REBE. THNEFRRS ERRREINMEFHRARR. B2, XML
BT —ANEFEHEY I 8RR (Romeis et al. 2006).

YIRS B (dpanteles chilonis Munakata) 24X} Cryl Ab & B BUKK —{LiE4) &
i, EMEAER. £RE. BEHY. BREGURBEKESFEFFERERK (IR
ZEEEBEER(EKES. 2004), [RIFLUF cryldbtsck K78 MSB AR K — (A& X
B, ZHIERHESNFER, BNERGH. FSENKESHBRFEREER (ZKE
2. 2005). AT, Z231B CAMPRRRAEFLE-BEL/ME(nagrus nilparvatae Pang et Wang)
FAX CrylAb EAABURNE AN, BATTUENTILKFERENKRNE B EA,
BREEBRNERS . REFaURELHETZIE Br EEHLIKE KMD1 A1 KMD2
B W(Gao et al. 2010). ML ERIAROTLUER, FEX Br EANBBHURTFINRES

7
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SEHFABNREEYLSHEREE. AT RRBTERRFETRSENEMW, TUE
LRFARACEH B BAFERENERENFE. FRRAUN B BEFERMER D
SRR T, KRR B (Cotesia plutellae (Kurdjumov)) T AEMUF E LEHRRE, F4&
£, \NFEER EHRKEE, ARBRRFLHEEURERFEE. EHEERNERSHE
FREEHLE B X BB 2 (8] Z B (Schuler et al. 2003, Schuler et al. 2004), Chen et al. (2008)
t35 98 BARY Cry1C B (7= A Utk 8/ SEHR 0 3 1, 55 1B 4 (Diadegma insulare (Cresson))
MELRNEREEREANBZ REEEER, BRBENRBERAKLENEEEXT X
LB W74 B 3E K0 (Chen et al. 2008).

FEENFENEFRE LT EOTRERER, FIRTHTEE. 2, #RE
KEHERETEHE, LEFEFRZINERBEYRZR, TURERX B EEIRZNER.
RHAABERSET, BIENHE&ERBEFEW(Cyrtorhinus lividipennis Reuter). LR
(Propylaea japonica Thunberg) F181#% . Bernal et al. 2002 £ MBF R KR FIH KA EZ P BRT
LR E B HEA, BRERFFEHNE WHFFEENEREE RRE HMNRERZE B K
RBEREW, FRELEE Br /KREMB CEL S0 EYR, BARW DIZERS KRR R RAYE
ARME B BH, ERALMAMRERN. LEEE. PULEURBIRRNERNX R
LA B £ 5(Bai et al. 2006). MHREBALEFRATRRBRE, TUUSHEDN
fr. BARTLUET ELISA WA EHARE Br BAEKE-RCRAUREKAEAREE, R
LAEU & Br K FEMASR AR CEE SO B YIRS, & Bk (Ummeliata insecticeps Boes. et str.)
(Tian et al. 2010)FIIFF L $%k (Pardosa pseudoannulata Bose. et Str. ) (Tian et al. 20122)K) %
SRATIE R A KRS R B A KRB S AR I B B X R AR AR (Pirata
subpiraticus Boes.et str.) UAZE Bt KT8 EAAFRMBAEHE D EYN, ERNEFRNTHER
HSFEW, ERNREARNEEHELK, BR 3 FHHRAMBNALN L B KRB
X B8 2 6] (25 BE IR £ 7, 3F B BUK R 89 P B 3% H K I Cry1 Ab B #9Z {4(Chen et
al. 2009). [FIR}, Liu %M EEEE LRI Br K REAIR A X B8 2 [ (RO HE RS & 0 DO BT 4R B0k
B SSSE HBUK RS R SBBEU, BB EAZEEEERFISEBE. 2002). Lk
MARSAEET B EATLUEL YA RAHBERE, B4 Wang FRAREE Cy2A &
B RER AL Cry2A BE AR PAEREER M EREYW, 27597 5.
A 7 R R T B FRH AN [R)(Wang et al. 2012).

REREXESRSEY, NHANEREFEMBEHERR. Br EENEREWHMA

B—AW & BT R, 1998 4 Hilbeck Z R ILA Br £ XKEFR KM X (Spodoptera littoralis)
8
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X BRI T K45 (Ostrinia nubilalis)Vg £ & 8 B 44 (Chrysoperla carnea)it, FI 4 RAFET-F
ik 62%, {ERXRIARENN 37%, T HLRE Br EXEFMRMHEXKEN, ERHKT
i8Rt % IR B 3 SE K (Hilbeck et al. 1998), RS, FI-&% CrylAb fl Cry2A EAMAL
FRMAFBARBRRA AN EROEWE, RAEROHINRNATRERLBRE, &R
A% 78%. 4R T » B8J5 Dutton 2K H R4 B ¥ (Rhopalosiphum padi L.) — Bt @i(Tetranychus
urticae Koch) M A BRI EE W, KABR_EHEHEA Br EAMKRE®IE 2.5
ug/g, MERKMEFRE, RENGERTEE, BERATREN B EEKRER 0.72 ug/g
HATUSHERWEFATEANRETESR, FEERZIEHAHEEAENBYAN CrylAd
B AL FER K4 £ (Dutton et al. 2003). BART LUMNEYEREERNE Br BES, HE Br
BARBAEEYIERINARTERRFEME, BT Obrist il EISA WlE, RIAFEWREN Br
BEAMNSERBARBRE - #EN 125K 173, FERDERN Br EANIBRERRE
#E(Obrist et al. 2006). ZFRIXLEAR AR BHZNFEELWHARBET CrylAb B
BT R B TR R R E FH K (Romeis et al. 2006). H TRHMREBHFAHLHRA
Cryl BN R4 5% F A EE ¥ (Romeis et al. 2004, Rodrigo-Simén et al. 2006, Lawo and
Romeis 2008), i BZEHEER K P HAMBE L HAFE Cryl BEAMLEEM A, LiZAR
i& CrylAb 2 Cry3Bbl B A M EXTEM KA AN EEEL SRR, RIMX B, &
HEFE. FEIRETH. A AFTE 5 X RARULI et al. 2008).
B, HRAX B AR ERIKARBYX # et REHEE, X U RE

PR BREE RS FTSIRM%E RIME, Li $AX CrylAc F Cry2A H itk K SUBUR

(Trichoplusia ni) 1HABYHRAMMEMELFR, RE. RAEENEFEINEWE, K
Ryt B RN B RXEEYESHRAZER(L et al. 2011), FH, Tian FAX CrylF
XA ERBR (S. frugiperda) SBAEHBEYETHMERRTRIFEN IR

(Coleomegilla maculata) RIW, % REIALIGIH RS ABEYHIEE X R ERFK N
BEFER, £KRE. RBEERNSER S KEHE S ERH AR (Tian et al. 2012b), F5k,
1 AR R 51, Tian %2013 SERF T R B %A Cryl Ac B B BI1EHF3E . KL Cryl Ac/Cry2Ab
MELLRRIX CrylF EAREANERRGEFEE. RENY. £EEAMIPRFLEE
BH BE MK Z ¥ (Tian et al. 2013).

223 iRk

ERBAESRED, A, HHASDRRTENFEFERE, BT Br ZEXXE
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RRAWERFREEESN, R, HEAEREYFERRRNZWL, —HTHTRRHE
F B EFBAZKBHERAF TSR —LIEFHNRL, 5 —HHE BKBHEZ)E,
B TR 2 B AR FUR ) 4 055, AT REX SRR MR A=A XM RI|ATA
TR R, Br KA IEEIRHE & F B WERE PN 2R KB R E R
WLUAG A= $—K, BB IERGERENRERFMHIEM, Chen ¥RAEE
B X E KCK A IR72 AHtk, 8 CEAFKES cryldb ZEKKTE (KMD1 il KMD2).
$ crylAblerylAc BB MIFE (TT9-3 71 TT9-4) LF=§F, 3FH 24 I ARI=ERE MHFTIE
& (B&7%%%. 2003, Chen et al. 2004). Chen % 2012 &ifit F i 4 MEARKIBFF R KMD2 Xf
BERMFRELT SEMEIER, 3 ERE AR M— SR, BEMFRERNRAE
HiE, KMD2 38 KA R % A B EE T XXM Xiushuill(Chen et al. 2012). Akhtar %
KRR RS Br KRBT LU B RBE SRR LR A SR EESE, FATPELE
ZH TR, AERAERE. SHENNFBEENAERY BoKEY s #5855 (BES.
HED, KED, BEHDNNEEHD) HHHEEFE—ENAE AT (Akhtar et al.
2010, Akhtar et al. 2013); B3, B KEX IEAFE A ENRERTH M, Bernal FHELX
BAARE B FESE Br EERFR 5 MRERKBMRXBCANERE, SREAERCE
B9 RIS MR IR E UL R IR A Br /KA AN HE 2 [A) R AH{LL A (Bernal et al. 2002),
Fu ZHIFF i 8% cryl4b/CpTI EH ) MSA 1 MSB S K AN A H CAKERREN
B, PR RSE. MR, GRR. REFFESEFRREEEZWNERE. 2003),
Tan 204 R R R B cryldb EBEKFE B1 71 B6 M AE CAMF T AN NEREZ
W(EL%. 2006). HIAMEES R0 B KR IFRARE RCEA T 9 B R E XA
EZNA A A B A W(ERS. 2003, Chen et al. 2006); #=3, Br/KREXFLEFERKE
HAEGHER, A coryldb £EK KMD1 M BEH S M R R, HE. 75
SEMETREK TAEEL KCK, TH KMD2 Hith BEHEKMELR LN ES
0.5-1.0 f5LL_E(EE . 2005), Wang SRR RIREKBEKEY, Br KB LB K ARIF
B8 B E MR T x1 B(Wang etal. 2010). A&, Br KFE3IFLIFHE R E K WREA R
BRATEAEEFN. ANRERETEW.

ERBAEXKEASRSET, FH. RENEEZETIENFEFEREE R, FIAK
oL R R Br M7 X JEERiRIE &% B (T MHISiE ] A M. Hagenbucher S5if it
BEAMRRES, B BIELEGEERINENRE, FBREARNREDTRRNEIE

FIFRFHREMSE, BREARBDEGT, XHUKEAF R IR B (Hagenbucher et al.
10
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2013). Naranjo B4R, B fifE bdFd. WU R EBER K RER NEKMES Naranjo
2010), BAEERMFRGMAP RS E FRH IERAMEDHER (Lu et al. 2010).
EEANEHFREENNRERRAE Br ZEEWHE R34 HNME . W%, BHE. B
4B E AR BN 25.5%. 44.2%. 29.7%F 118.8%. iR ERMRHMRRAERK
EMBIGEEA FEHIE 2006). TBEEREEiL 2000-2001 FEEMILHX KIBF LR 1A
Bt FEERRIT . SREP 84 B L H RARTER N 71.4%. 134.9%LL % 298.3%F1 105.0% (XRBE %
%.2003). {HE Wu SHALRHEHE, BT EERARE, B BT LAERD
BERRRKRE, ToEET U BEERBLT R B 80 B K R (Wu and Guo 2003). B T L&A
FriES, Liv FMEZRARRARR Br IEAX B L RAFIREEESE = MERKRR T,
—HAEYESHFERR, BRAEMAENRES E —BER(Liu et al. 2005). Mellet
0 Schoeman ZHAEXRE Br WIEX 8 RAEH AN RAERF EEKE W (Mellet and
Schoeman 2007), Zhang ZFthFIFE I ER S Br FEEX IR 9L G E . BARFHH. &
FOFH B % 40U H LW (Zhang et al. 2008). Lawo ZBIABF R =45 cryldc HIENBERBTE M FF
SHF R W, RAFRERRERNE Br BA, YREZFFESWAREARKRER
MUREERNFEHEERANBZ AFEERR, BREARNMNEH THEANERFIRFLEE
RIME—RE2ORIR, B2 Br WAL T A wa B 4T S 78 H 8] (¥ R B (Lawo et al. 2009). Br T KXt
T E R UEE=ANHHENEW, Lumbierres SMEF Br XKHFHFERREN
FREE, FHRAERGREY, EAMNSEREER Br EX LEAFHS —AERERER
BAHBENRE FRAR 7 505735 A8 @ i 3 BUEK 2 (Lumbierres et al. 2004), Faria %X
Bt EXFTEXKEF (Rhopalosiphum maidis) FhEEE B H RFIFEHIER, TRER Br K &R
EERSBUNBREAR, T RHHAOER R 1B E M IN(Faria et al. 2007). Ponx %
HRANERYE Br TRWBREFRSME R EKEWF.), BRRBEKEY (Sitobion avenae)
it B2 8175 7 B 3 2 5 (Pons et al. 2005). Bourguet ZEFF L 18H Br RN ETLH K E T
(Metopolophium dirhodum). KE5E 4 (Rhopalosiphum padi) MEKEEF (S.avenae) KIFh
B BN B ¥ H 3= R(Bourguet et al. 2002). Ramirez-Romero S MR EH Br EXFFEK
ERHERERFNEE. ERFNFEE. Fa. ATEKE, AREKE RN NG
B} /6] % B W(Ramirez-Romero et al. 2008)

224 SHBEHEHAERER

Bt EM KB M G, ERTPRFHESE B A, HIFERERREREELRE
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RAEAER ALY BB, AR R EE AR R R AW

K& (Bombyx mori) R—HEEMNLFRER, EREHHBK, KBHEKEHAES
P, EMKBIER T RMKBRESIRMT EANTTREMEE. Yoo SHMARAREN 1 #
Xt cryab HEN B WM RALBREHRBYE, FENFENERKEERZIFE cryab
HEEK B EMAEW, EREERFIRANEREESTZATHE, HEXEK 1 &4)H
X{#E cryldblerylAc EEMTEM AR RIRBUR, # cryldblcrylAc BRKITEHI X EIFFEHN
RENZAYW, BHXK Br W3 XEEZ W E W LLZEEHI(Yao et al. 2006, Yao et al.
2008).

FXH (Danaus plexippus) RALEHX —FH WIS, HREF LiE— T okt
M. Losey BZEESR TP AEE Br TK (N4640) TEMHIDFIB (4sclepias curassavica)
Heas gy hn, AAE B BXERHDFEH 8L, SRNRaERTR, £KEB
£ H B HEBENFE TR (Losey etal. 1999). ZXMTIKSIET KEMFRKIXKE, HEKE
B FURIPM Br EXKIEM R B RN AL W27 £ PR (Wraight et al. 2000, Hellmich et al.
2001, Oberhauser et al. 2001, Pleasants et al. 2001, Stanley-Horn et al. 2001, Zanger] et al. 2001).
BJG, Sears EETUT 4 &: EMAUBIKBLRLEEXS, ERTH Br EENREELR
KE); ZEHEEEKRET, Br XTI EF LRFEENEY: RERRNYRES
BAFRAERY, MANNESHINFIGRARBMENDFE:; EXERKTE,
FHMEEAR, REEAEEERM 10m-Sm BEFE L, A Br EXTEHXF EEHMH
B K% W & 7T LA B B8 (Sears et al. 2001).

TRRHF L HEFE M EAER RS, AR HESSEKARNM TR, T
B UHALKREEENERYR-BE. 55, REEYTUHEERMEY . Duan il
Xt 25 MRHFHAT Meta 247, KB RTEREREWHTER B RAREHSHH H HE E
E4f Cry EAXE KFIEEE (Upis mellifera ligustica Spin.) B REE HFERA RE
&% (Duan et al. 2008). Han ZHIFAFIRPBRHE cryldc+CpTlI ERMARIEIEN P EHE
CrylAc BEABRE X 300 ng/g, MM BN RBELM, BRE 7 RHOLRETD,
AR T X R, B A BURAT A BT AL LR ER & 8% cryl Ac+CpTI R IR IETE R L LY
/(Han etal. 2010), H—SHHARRR AT HITARBEN TREREBNPHIECREE
P 5% R(Han et al. 2012). Babendreier SHIEFA KM, CryAb & HEIR A 5000ppb #54
THEENEFREE YW, B3 EENIEITNH % (Babendreier et al. 2005). Dai %
M FRKH CrylAh EXRMERMEFR. RENERRIANIT AMEHZM(Dai et al.

12
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2012). Hendriksma %A KA CrylA.105. Cry2Ab2 1 Cry3Bbl EIEEXT E L R ERF
FOTREEE B 5 % W(Hendriksma et al. 2012), #— S KRR\ AERE T BE LR=F Br
BEEXER L 10 Ret, EEHEFE, KE. BHHEES, FEMFFRERLRNE
RPN FE B B % 2 B (Hendriksma et al. 2013), Geng %R I 32t LA s ik RBF 5L
CrylAh EXXE@H BN TEFHAEHENLH, LRLARNEMAL, WEZELZL
BARLIA(Geng et al. 2013). SAKE, B EYHMERMEFE. £KRE. SENHAHH
EHRRHEEERW, BR B RERKENFR T IR ERK I8N H LM,

225 Hik4EY

HEARHRBREAMBREENIRER, MNEEYRANERNERTHEEREN
ABTRE. LUHMERBASRET, B B KBERAN, FJREMIIRRES. OBTF
SRR HBHHERBERAL R REKBDERXERKEREGHKER, ¥ cryldb £H
KRR E KRB K AT EEE R TN B(GEFTE. 2006b). 2011 FXAEABR-5
Bk (Folsomia candida Willem) KBt5i%% Br ZE KB EMNE®E, RACHEKETUR
PR R %A R F(Bai et al. 2011), 534k, Bai %i@id MBHERBTFUKREKER, Br K
BOEKR AN R ANEEFLFEYHRENYW, BEARNHE B BERMRK A
8 (Entomobrya griseoolivata Packard). R Bt B ( Hypogastrura matura) T8 [E Bk R

(Boudetiella christianseni Banks), R38R dt (9% FE MV B h M BF & H B H 2 B KFEH
B AR (Bai et al. 2010, Bai et al. 2012).

B5b, Bt BAE TR HKAFET X L RO ED R ENRENBEE £ .
KEBETRIEN Bt BAFLLEMAR R4 W3 TR F K&, T BEAEFREDE T
#83it 160 K(Saxena et al. 2004, FH¥EF%. 20062, [/ F%. 2006b), Wang 25 &K ILLEIF &4
T WKFEFREE Cryl Ab 4 57 U LIRPREN R, FFHTE 19.6-41.3 K2,
BREKELMGT, EKEH 459-141 K(Wang et al. 2007), Li SFHRHRKILKRER AR
# Bt BH, ELAFEALIEAE 80%, REER ZFMAZ A MHEBBRIKKF(LI et al. 2007).
RHEHSELERELHTHRFELRR, SXREELMEL, HEE KMD FBFRFMY
TRFEAHAE. REAENEENEERRFEENEW, XL RECE. THRIRE. KK
AMEEPREFEFEEEYW, B2, XTRUTEFHEYEREEENESERERHEHS.
2003), BEBEFZEMHR KMD BHERKEFTHREREMEDHENEWE, SREI
KMD ##F5 LR A BN PAEHH UG ABEERAFEEN—3UEA, B-

13
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REERAEAE. TR RS R R BE R AR TFE. 2004).
23 REED

EEERIEHRBERN M BENERESABI S — M ERNERE, Bax THE
e, A EEEYEABANERES AR k&2 JEEREYREEFE
IEEFHER (L 2008), EEEBRMAREIERA=M: —HEIERNFHRR, H—HE
HINSHT#, BRE—FHREVEEERN T NEERKBRE, KBERTFH
FTRIFERFRA, HE&FEE‘JW@E?’E: FARNEFEET BT REIERK, FH4E
YE B RR RBEOET: LEERARNMERBRIIRER L, SHZERNREE
B A ERERS, BEHRA. 5K, R, BERSRERNSFEYERE FEVEN
¥, AihiBZ%F%E (Lu and Snow 2005, Lu and Yang 2009).

RIEFE S 2 BT R ARl (Poaceae). FEHK(Oryzeae). #5/B(Oryza). R E A T RS
R 20 BFMHBARYM, TEAHTEROXFENTRFHEX, EMEIER (Osativa) £
RAVER AR, TEMETHANRSE. TRAFURBRHHBE. BEHE IR 5
AFET 10 MARMEEARE, B AA. BB. CC. BBCC. CCDD. EE. FF. GG. JJHH
1 JJKK (Ge et al. 1999), RRAZERARR RAKBZ RIFEELHERHE, HEZERAEZH
TRZ. BREEKEEE AAERE, 584 AA ERANLFERESH (AEXE
B) AHRENEEXR, Fit, #EkBRALSHHRERANFLELMZEARRES
REXEREBH.

—R, BEBAETLREN BERRILER, 5MERKBEKRZEREHNRTERAS
F 1%. Song ZHIFFFREBLEREN 2.52 /s B TR, #Er7E Minghui 63 HITER T LA
384 m, TIHLREZXE 10 /s B, BZAT AT 110 m, KBEMPRENREEE 1.0-1.5
m 2Z.[E(Song et al. 2004a), Rong ZHIIAK KL MM EH KL AFEEIENFROE
BT, EHEHARELERER 0.04%, KR 0.18%LH, Fot, HERTHKBME
EMIERER B MMEERENERZ A, EETHMEE 0.05%-0.79%2 [E(Rong et
al. 2004, Rong et al. 2005), ¥ TFRAIFFFIRIIZE 0.2m BIEERS, M AR 0.28%, HIEHE
3 6.2m kY, $% /T 0.01% (Rong et al. 2007), Rong % 2012 R HER R KR IR %
HTFHBIERN FHERESOAZ, KRR REEFRABONBZ BEKRENT 1%, T
LA A TR A0SR AR (Rong et al. 2012). B3R, HERKBMIEHREENEZ
MRFLEERESH, BRFRLEE, ERNTRETLERIMERNES, ANRIEN

14
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B 7 R AR TR M B B R 524K (0 J% 38 R R B & B WA B 2 B R U B9 4L (Rong et al.
2010), ¥ THERFLABOEFILAZE, FEERGT K, FARLHENES, 7
BEAMAXERERMAE, FHEEERMNERERKBZEHERREROPN LA™ HEE
.

FARIEEHS A TRERZIMKBHEX, TEREEETER (O.nufipogon)
—ELEFER (Onivara). HPEBEFERBRESFENRAREY, SEMHREBAEHR
RMOEEA, #iAHRTHREROEL, AN, ERAFFENERRENEESHEMSE, £
B RBE RO EERFFENE B (Song et al. 2005). FFARBKF LR ESNTEEELRK,
ATEAM 5%3% 50%(Oka and Morishima 1967), HHEEBEFERKF LRI 40%AL% . Song
% 2003 EM AR ARE BN ETFERZ BANERRERAERETE 2.94%, HH 95%
R TF HIEE Y 30m HMTEEZ AMEFEKRE L, BRKMT BEEREE 43.2 m(Song
et al. 2003). A T, Wang Z AR 5T R BLEE 0-1 m IR EFRIE FH KRR A B 11%-18%,
T ELBEE BB B A8 N 2 R AR BE 2 MM, 3 250 m Bf R 0.01%(Wang et al. 2006). A4,
HERABEPNEEFERARZE, Bt BAEFI RNEAER WM, Xia %M ELISA K
FERE, RRFERBEEP CrylAc EANESE, BENMEKHR, HiAHA 0.016%E
0.069%, ZFTH 0.12%%) 0.39%, TH F1 1 F2 2 [AHFAENZREBHEX, FANERHN
RELFARAMANNESELERTEX BrkRB(Xia et al. 2009), H5kiE Br BATLAE
AEERFPEFERE, BAWERERENZATHAEH. SR, EERRFERE,
MR ERUEREMNRAZ IR ERNEFE EFEHURRESF ZERNRME
YIRS . Song HHBIF K8 Minghui 63 MY EFARBMARL F1, RFAMEE, RHELER
REHBEFEE. EMEER, T8, PEEEOMHTHRE. MIKE. BEHER, #
RAFRRNEKREE. 2EENEF, URRRERE F1 WEFEKNBRAF LN,
BRESHM BRI LLEZ (Song et al. 2004b).

RERRECREBHETRAEBNEAR, EEGRALME. TRt FEHR,
HEREBESEHREFNEKNRE, BRKETER”SBXMHNTR. TESRE
REMERT, L7, T4 IHNEBHESFET. FEROIRER —RIEUEERS L,
FIB X U TR BT M 04 . Chen ST ZEEH, HIREFZEE LA EREESME K
HEZE 0.00 3 0.5%2Z /& (Chen et al. 2004), [)#¥, Shivrain AT AEILEMK, EERMER
B, RIMAMLE 0.003%F) 0.008%2 [@(Shivrain et al. 2007), Gealy ZifEidx#8it 10 4

BRMAMBL, i XFRATELE 0.0-1.00%2 [8(Gealy et al. 2003), Cao Zilid =
15
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ZRE RS CpTI 2 B/CpTI BB ERE R ANERNRI, RAMBAERML, FI RRA
BRRMOEK. E2HLE. BF. SKEY. THE. RE0RTFRFENRSHRT
#(Cao et al. 2009). Yang % 2011 4 %W B/CpTI KRBHAERERREEERX
BEAX L, SEFD 9%, PR 47%, HXTFRALERR, ~EEN 4%, b
#i% BYCpTI RETLIEB BIRERF, H EESRBELE R, AL EE S HFF(Yang
et al. 2011), H—SMHFRER, EEEAREHT, FAXEFEAMLL, RE/A B/CpTI
KIGHE AR BRI E S, ARELERMRY, BRESREN LS/, &
BE XA, S THEERKBHEZETMEERMAE, BRXHRTEROMHHE

A AR LY FB(Yang et al. 2012).

24 RBERE

ERTEHEMNEEFRA 1993 4, OECD (Z2FAESREHRA) REBMTHERME
B, MEEEARRAENREERELE, ek, hERS. EFRo. IEERUL
AR & ARSI KGR etal. 2001). KBRREMREEY, B KBHERE
SXRERNMENIANRE, FNERELUENEERS.

HEEEFRTENTRENEVRAFAECLHEE 100 ZEK ENester et al.
2002), FIELTERIERIR A KT B YW ILWE DR SR 2. Tak, 18
BHURBEN, R B EE AN BAELREFRYE (Betzetal. 2000). Siegel X}
BETREHHITRL VI B BEM B “YRBAEEN, WA A FAREREL
R T A 27t (Siegel 2001). XEFFERELSTRA RUCEEMMHZER M AGH
# = 5 B 4 1k A (Mendelsohn et al. 2003) . Jennings Z B K AEHEER F XK
MONS10(Cry1Ab) L FFE B T KRB &7 5, HBAEBMBHIATRIASHEMNE
41 DNA B CrylAb & [ (77 7E(Jennings et al. 2003). 5 — IR & & F Br FKAxH RETH,
BN 24 kg KT 108 kg, XA PRC MAE, BHE B IKFARKENASHF
2 oh 3 2 40 B K45 193 B A By(Reuter and Aulrich 2003). 3 45%% Br FOKEIF34-F1XY
AR RA, RER A THEYMHREN DB DNA (<200bp)F 24 T 94 Kk 2+, 3
BEFEHRMARTHRRAEA DNA H B, BRELHENMERATHNERFELR
DNA, ZEBEDHRE T 0 E, Fsb, B EREPS FSH B NALF HE A K (Einspanier
etal. 2001).

%% crylab EE 0 B KRBAR/ANR 90 K, TERIZ 64 WKBETRORBENTET,
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FROAMPREITH. BEMN. EWFAH, URREBERZREAEFUABENERMN
HoAth M3 HTH B W (Wang et al. 2002). FIFEXT B KRBREA MR FHITHT, RAREEE
FRACEEA, MY, WHEEER, SRSFUTRNEBEMERTORTEEER,
B Bt KBHHTE@TURRF CrylAb B H, (BRZEBEKIREFHEERIE(Wu et al.
2003). .
©Li BT T bar ERKKBAONBZ BIEEFRS (BREFRS, BER. EIHK,

PR, #4%) AREFRAS (R, BYELSE. REOBEIHRD 2R, ERWEZ
A1 % AR EI(Li et al. 2008), Wang X% 5E 4 R 38 CrylAb/CrylAc KRERIX B2 FAIE
FRHE TRt RARLA(Wang et al. 2012), BEJS Park ZHIE R HEH CrylAc KRBAIXT
FR 2 18] (9 3 S % R {4 (Park et al. 2012). Cao FR KB ERIAM CrylC EHRFAREHNE
24, RY CrylC MENELMENIRENERAEAAFFIREN, ERETHER
T, BREEDBRA/NEBKER T ERELER, 2L Sgkg AELERR DRI EES]
EATERMAN, R HBEE HEEH(Cao et al. 2010), H—FHREIMKIE CrylC EAM KR
REEFE A 1gGa R H TR, AREFHREKFE. MFEERES E. AKX
L B2 BE K 40 e [R) % B AR EE th 3 AS[FEl(Cao et al. 20122), EEEL 90 KRR, RIAXT DR
BB A M4 th 8 W(Cao et al. 2012b), KRR KMFEIRRI Cry2A KB/
R & F & W(Cao et al. 2011).
3 RE

BAREDFBEAR R EHRD T RUBEHH L, FEREAROURAET T EORMNE
AR, WRTRMPOEFRK, % B EREYKNEEN THRIRE™E. BORR
AR EARFEVS R ETEENEA, BN ZERBIEA—HEARBHART
Refy, EFEIEAFHNER, BN ZNZIRFEE. RAFEHAZY, BARKEHTER
MEPREE, BRI ZH. REAERAFBEERNAHKE. REFRHNBRUER
HRE. B EREYEN—HFORHELHBOTR, WRARARFOER -, WRAR
MEHEHNEA, BEELSSBREAE, Fik B FPENEREESRELSERAEEM
RN .

HM 1996 &, EE#HE Br #8716 Br KM Br TR EMTRWAFHLR, BEFE
VHRBEANRT), HEFREYHHEDREESSNRTN 1.7 AW, HnF 2012 £/
L7 2, KT 4 100 f5(James 2012). HE B IEMMEITIET 1997 %, F 2012 F
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BEBEE 16 4, EFERNHRNERRN B MIEMFEARISH TRRRHORENNE,
RIE k2 7 HAt/E4 b i% s 59 /5 8 (Wu et al. 2008), BT i1 FRE MR KIE ARG ER
BHWD, WE—EBRET R T BRRBWM R, ﬁﬂt’%ﬂmﬁ%, TR BeE ) T B R A B
E(Luetal 2012), RMMBALEBERHMEREKEFH(Lu et al. 2010).

Bt WM E KRBT, X B KBAFEENESEAH. BRNZEE B EWIIE
AHRE, TiHXTHEREDHRRTIBEFERENS AT, XTHEREY TR
KRB ETEEPEB NFE: B RESHEREY, FAFTEERHREN. &£F
|z asE: £, R EEY T RSN SNEEE R R R R R R ILE
EAMBEFERNASRG: B, BEREWMEEREMOEE, SHRREES
hELHAEY), mELE. BEEURTEAY: 8=, HEEEYERBASREKHR
W25, IRENEYHFSETEZ T, N EMEYREOR®; BN, EFFREK
MEEN 5, THEESY, SEEEREYARENNSHERNESIRE, BE
SHHEREDHEN. HTaRESM, FEXFMNRSHIEERNGRAILA TSR
M, BEELTRERMERBEE. BE. MRk, FEXTOREFFREK
HIRIMEIRE /1R, AR A LUR B (IRt SRR E YRV R

B 1989 4, HIISRARZ ZBHTEE B R FAZKBREM G196 309 +, KB
#R FE—F5 B XEMERLE (BITE. 1989), #E, EANCHSMIRAM%T
% Br R E#H B /KR K93S E (Fujimoto et al. 1993, High et al. 2004, Cohen et al. 2008, Chen et
al. 2011), 3BT ROF BB RIFHREEHIRE. BRI L RHigh etal. 2004), 3
e % 45 B33 A\ (6] R 3R(Shu et al. 2000, Tu et al. 2000, Ye et al. 2001a, b). FFRRHER L1
K% (Huang et al. 2005). AERITEHEER T REFNFRBRMESM, BRI T ERHHEEE.

2009 4, RN I M FEFEE crylableryldc ERAIKRE (K 1 SR 63) KL EIE
B, AFEBILEHT S ERETHRE (MAPC2009). REMRETRBASE @K
s B AREMER. BRMANPIARY, HERABURHEZEHTUAREHKE
R, HD R B E 80%LL L, KRB REN 6%-9%, FIRHOIRRERE
i £& 2 (Huang et al. 2005).

BT EEELHRUNFEE, B TERARRNE/ T HMERRS KRR, LP RN
B/ R FINANRARY, ZERIERTUTMER: EEEFREDLIRE R
B B EA, BURRHMAHHURAHIEBNAET: INERERRLERSE:
PR BRI BURFP BT LGB . SZEMREBEXENRAFERA, XERKH AR,
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M ERAMEMFE, WRASH LT, TREEHZRREREE BN EREETH
f. ERETHESR, FIEXNHRDRFAFBENSHEDHE, FHRKBEREL EEN
EGHMESR, XA B BN LIAEY N EF T RITRER. Hit, Eﬁéﬁ%&“
HRATITH.

HAKBERANEREER cryldb. cryldc B cryldblerylAc, BFFLRBAKTBIE R
crylAb 5 eryldc HEERXEHME, crylC. cry24 LA vip3H R cryld BB BARK R 5 FEE,
SRR E R PR R F AERRAME A S, EU el LR cryld RIIBITRERERE
BPMNTE. Ao, cryIC. cry24 B cryldb. cryldc ER#ITREKKBRREELA
EEE, AEEANEENKBRAEMEL, S AF BRI, B, VIPZHZE
FRABEEFREKPH=EN—KED, ¥ ayldbvip3H FIKBHRELBEIFTX.

LERANE cryldb. crylAc B crylAblerylAc WIKFERFS, SRR Br XEKE
ML REHNEY S HERE AEEW, M ERFERE ORI EEERKBH&RM
Pt e e E WX EFELE . AEREREEWH. KN EFRSOHE TR
4 BEMHNBEESHAAERE, Br KBS K KEEXLFH I8 RN EH &
HXH. H5h, B KBEAREHIFM BEPENBEESREPTHOB/RERTIHN, ST
FEHERBEFN LRSS, RRIPHRIR RFEE. CRMMELE D,

Bk, RRMEEFRKBHZLEFNTHE, NXARSE. 245, TRRANER, @
HEIEANMEGROMFE, RETRE RS~ E00E, ERX T RAFAERETE,
B Ins&xt FERER AR PN T, EREFNATHER L, MENFEEERE HHR
FEUEREHIFN I, AR LRAREEERN KB LHENEIEREL —, B,
HRZMA & SRZESERFHN T/, TR/ LMEEF s Ax AL A =0
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FE MBRTTE
1 SRk RERE

% Bt EUKEE (B k#R): FEFMAHERHAUKEHEATRE: RERERAN
ZHIERS 1 5 (KMD1) "HI“R4RRE 2 § (KMD2) », HERFIRE T1C-19 # T2A-1 LLK
LR RREFKHE G6HI .

KMD1 1 KMD2 ERAKTEN FERBNEEEKR, WEF oyidb ZERMEXK
ubiquitin B TFEE, EEAMEELH T KBERNBHAEHEAFRBOFEGE K
254 1998, Shu et al. 2000, Ye et al. 2001a), X BEKHEFNFIERHFHEK 11(KCK,
X H R KCK).

TIC-19 M T2A-1 th R KRR BN FIERBHIFEEEKE, 2 HRE cryl CERM cry24
EH, XEERENHRUFEN crplCas EEM cry2da EEMEERMELR, RIEKR
R ERTF ORI EST R, LXK ubiquitin LB 4E X I3 377 (Chen et al. 2005, Tang et al.
2006). FFHEEEKERREZANHABEG TX=ALIR Tryporyza incertulas (Walker). —
{L4E Chilo suppressalis (Walker). FEH\3H 48 Cnaphalocrocis medinalis Guenée RIL K FHi
(Chen et al. 2005, Tang et al. 2006, Chen et al. 2008, Xu et al. 2011, Zheng et al. 2011). X REFR
HEF R AT 63(MH63).

G6H! FIFtERARFEN SERBOEERKE, &8 cyldbivip3H ZRMEX
ubiquitin BN TFERE, HEAFF - ITEHAFEHBEN S-RE AR ER-3-HRES N
(5-enolpyruvylshikimate-3-phosphate synthase, EPSPS ) (Fang 2008), F{ %38 4 3F 5 3 K8 &
FhF7K 110 (XS110, XS110), 7E% Py F 16 44 F X4 KR — (LR AR RIFHIPUE (Chen et

al. 2010).
2 REH AR E
2.1 WM

BERWMAMXER, EHTHEFNMRRML, B B KBRR R, MR
ARSBRYETREBEESANERATENUE. MR SRR TR 2.1
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#£2.1 AR AER
Table 2.1 Field and characterization summary for field monitoring
R A Ptk s e RB R Bkt 102/
2008 8 A2 H 5
BT KRB R 20098 A1 H 5
KMD1, KMD2 fl KCK 4500 m* 201058 H2H 5
(EIRRBLA)D 201148 AS5H 7
2012% 68148 7
T o2 T1C-19, T2A-1 F1 MH63 2025 m? 20124 7H5H 5
20108 B2 5
KRB (FHEMD G6H1 71 XS110 4200 m? #8728
201158 A5H 7
TIC-19, T2A-1 #1 MH63 2025 m* 2012478258 5
HHL K
201057 A 12 A
KXERE RHELXID G6H1 F1 XS110 4200 m? 20114 6 A 28 B
2012466 A 31 H
SEMAL R 20118 A2H s
TIC-19, T2A-1 1 MH63 2025 m*
(&%) 2012%8H5H 7

2.2 HEMHERDPX R

RERVBHERBIANGRR A, M AORRAZEHENSHE CH3 1)
ARG SR 3 RER, IBRBEYEINERE 6 R AN EHR, FOXEEIKART. &
NXTEIRLZIH 15 mx15 m (T1C-19. T2A-1 §1 MH63). 20 mx25 m (KMD1. KMD2 H1 KCK)
120 mx35 m (G6H1 R XS110). FRH s fK)/NX 2 ML — %K FLI 50 cm K HIERTT,
BANRR B AESHE 5 TERERKBHRATT. BEEFFIBR (=165 cmx16.5

cm). EAEEERELMPHEER, BRABENMMERIREALERGLE.

3 RS E

3.1 RHRBSER

M3 Carino et al. 1979 B#R, Xt 250 1 38(Model 1612, Gainesville, Florida, USA) i#
AT DME F 2K RS B AT . BB EURHER 0.9 m, EUFFTEALY 0.25 m” (0.5 mx0.5
m), Z9F4E 9 HRKEE. BUEEAKBBRE | MAFHE, EFUKBEAR, B EERN 7-15
REA. BAREDH, HEMNPXBITHAL S SEILEE. BN, —ABTRRHRE,

B ARREEN (MEREK) MLERFE. & MUSHBFEREFLE 2.1,
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32 HEMEE

B () B BB SZBR A 100% MERGEATIRTE, WEIENE, BREKBEENS RO
W, PEEITESIMA 100%EKEREE, REECUEMRTRTEENTE. BR
kR % T ES XX CER(TR LS. 1980, MREFFEE T 1986, Ritzm 1988, X
AR 13 19992, b). HANMERTRELEIM, HKNELLEEH.

4 ThEEHIHIRI5

AHABBATER, KEXNEFE 002N, IEBMANEINMEER vEEHE
B i1 (Herbivores). 24t Bt (Parasitoids). & X GH Rt B ALK (Predators).
BEBER (Detritivores) FIEAEHE (Others) % 5 AMNhREH. FINEERARNE 2.2

5 HIE5Hr
B S 3R E %A B E(S). Shannon-Wiener SRLEH (1), 395 1H3R %
(/) LLE Simpson (R #E R HIEE(O).-

H’=—Zp,.lnpi : (CWA))

i=1 .

He: p,:%: S: BEPYME: P: HETR I MIFRNMEEEN)SHETE

MERE)HI B
H'
T

max

J= (R 22)

Kb, H, . HWBKERE, DEEREA S S U LA ER N H
c=Y %y (*23)
= L N pe ..

HF: n: FiMMPMAEREPHEEME: N: BENLERE
MEE (%) =N/Nx100% (X 24)
Hep: N AB%TE MM B NMMEEE, N AL G PEE.
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BF MEAAE

# 2.2 ThEEEI MR AR

Table 2.2 Composition of each guild and their directory

Ih#ed (guilds) H (orders) # (family)
Mt RS HEE  BERMER QISR LRl REERL SURR
M@ EDR EHDH
FEE  WAR R R
EPE B B (REASEE S
mamE  KECRH FRARL WARRL SBRL 7EMRR) KR KRR} RE
R} MR
HEE MR (RESEMNT. GoHB) BEH 2FH
BEE SRR RE
FAEMES BEE  AEMER LHR WBRER MR GHR B
FRIREERL SNER 16/ MER &/NERE BUIMBRL MR
PRANER BRMER KBARE BT R
WBME  FER ke
RERRK WEE R R
E@E  ATER LR RRER BEE SR EEE (UER
BEEE) B KR
WEE SR
WEE SR BERH NRR (UEBAEHE. Ay
WEE  EER KRR SR
BEE G
BISKE  MRRL BRBEBRR MBRRL MR BRI SRR ER
TR BIHERRL SR KR BB TR
RRKES HEE  KABSEH SHHAK HHRH
WEE  KRFR
TUBE R R SR EEGH 208R FuERl
HAbK RS L@E R
TUBE  JEECR SR RRRH R AER
BUEEH R
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Y)F £ EBE(S). Shannon-Wiener ZHAETER (H). WAV 1 Simpson RBEF
I B(O M B EE . DPS 7.5 L 5EF (Tang and Feng 2007). ThREEI B4 77 UL R /B
HVBEE RSSO RETERRAET Proc mixed model (SAS 9.1) EFRM BT EHHTR
BT, MBEHEESR, #t—5 K Tukey’s multiple-range test H1TB R L (Littel et al. 2006).

AT H— SRS B KB RN NENYHERET W, BATK A — R R AR E KR
YEH 2 T4 7 4E-3 R B #1 £8 ¥ (Principal response curves, PRCs) (Van den Brink et al. 1996,
Van den Brink and Braak 1999). PRCs iR ETFIIRSHT (RDA) H—MHTF T,
ZHETURTE B BETHEIMEEAN S EEBAMRENZL, AN CEEE
K Br KRBHBANTHPHBZAAN THEANBREFEERY, IHEZHINERR
ETFESHEE-FF P (Monte Carlo method). BRikZ 4, XF PRCs EREFIYI AN E
HES, NTTRRR—R/LAYHNEEERSZE B KBHEW, 4R, RAERLEYH
WEEKXTF 0.5 FATF-05 BABREEX. RITKAKMS CANOCO 4.5 (Ter Braak and
Smilauer 2002)# T XA AR B, R, X FURHREKT 0.5 M/ T-0.5 KI¥F R
—RAERREH Proc mixed model (SAS 9.1)K A HEHERBEIE KK E Br KTBHIE
¥, BOEREH#TREZTFIREL, TREBUWELEOERZ THT In (X+1D) ¥
R EEHITER DEHE. FIAERERSHTHE SAS 9.1 L5ER (SASInstitute 2001),
Fla B e B & 7K F, a=0.05.

24



AN e A F=F MARERHUKERNBETRIIRELSHNER

B=E NRHERGHKENE BRI YHE SN

BEAEXRRER LUK AIEGL, ERHEYMEFREEDEFHEE SHAEERTY RN
HERG. HEERARKBRRTHE 4%, ARHOTIRITHE . BELSHRE. B
HRYHBERANMEERL BRRLED, £YSHHBILRIE. BEWESMWEER LK
BAFLHEZHER. REUAREBRERFHEZNERE. BETENYHEHTR
FIAAMFREER S, FBEMRegs, BENRSHEER. REANEAIE
KBERHEN TR, AN ERAKNERA LS BRREEIIRAGER, #RAISBVH
PEESWREHENBIR. BKREIABRBRERRETE, —HH B EEW UAEKREE
RSN ASRMEANERBRTHERE, B EOESETRAEKREREE T ET,
FAHAEREKB LR EHLSKET Br EA, EEFHNERRESRIEMN, F
EREYRAIRRBTRENEY. FEREERCEMES B B, B B EEFBAZ
KD AT R THRE— 2PN, SBUKBHYEERDEEREANERELRER
X, B B KBOREE—ERE LEINERENNTEIVRARET B BEARKRZ
§, RET YRS YEEAREE.

XEBF IR 2 M cryldblerylAc BEERIFS & &R TT9-3 M TT9-4 X448 B Bish it %
KW, SEREXADNNEEHTHIFELRAB KRB ERE B KBANBZ AFEEENE
FW B KBHPHERREENNRARAELEATEZFRTHNR, XSHRHFRTHEE
RHE. ThEEAMBAREERSBE. KANNEIDHESHE (WH . Shannon-Wiener
SHMIER. I EIEEA Simpson RBLEFHIRED RANMZHELESR, FHEANEH
FRARERILERE, BAKRE B KBXMEEVNEZSIMHERS AHNZEEEHS.
2003), LiSE/aRx 5 A8 Br ZE KB R RALEE RAAANKXN BEHFEZRLI
et al. 2007), Marvier &3t 42 4~ H AR H 1T Meta 5347 R I Br ZEMEH Br XK X
THEENYNBBEEET, BRRAGHES D EFEMIIKNEFEMarvier et al. 2007).

FAMBIASGRBREY B KB RAYHER T AOEHE, BRREIRETH
& CrylA RIVEAMKE, FRM crylC. crp24 5 crylAblip3H EFKFE & R4 HIEH
FHTATRER CrylA RIIRFARRI, RINKBEHEREDONRSFER, £T—F
FRARERBRZABLALTHEEFMH. BT, RIOEHEDEZFHTREFNTHE
crylC. cry24 BR cryl Ablip3H KFB& & T1C-19. T2A-1 M G6H1 R E AN K* FBEANFEH
TREE B .
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1 #ORAT
HRAME RS ERLE—E

2 4R

2.0 WHSTh AR BRAR . RIS

2.1.1 % crylAb EEER

ERMRI A, FENEERIAT RN 134100 3, RRT 99 F, Hch 2008 5
28, 550 sk, 2009 &4 34,699 3k, 2010 %4 16,919 3k, 2011 54 35, 347 3k, 2012 ¥4 18,
629 sk, BIBEHARBEARRERBERE 3.1. BEFERSXEML, SIHREAXRBEA
R AR A BEAR0L. A B R AR AT N CRBRI R, &AM R R NEEFAY
FEMRBABAEFER, TERBEH. 2R, &0 B, ERAEHNIERPERET
=2 BEXRHT, FEUBRNRAXBREEHN (REREH . KA@M (RY
FEE) MSIA, WK TER YA, REGRARGER: BEXBRNRBRBFER
HMEHMSHB B MER SR, HibXEaMRERRTERERAADH.

B Th e i T £ 00 3 RO B B LA AR RY B IRIBh AR LR 3.6, % 3.7, B 3.11 A1 3.12.
G R BT LA, A RATHEE AT & L BIR I8 6 KR ATE 36 %E] 75 %Z Bl E,
ERAEEENE RS, RERLME, FEEBEMSHELARK, T 4%. FEEH
R B2 BT o 1 L 4E E LB B K, 2008 F 2009 £E 57 o (¥ LB BRI TE 3.44%321 10.38%
28, SRT 2010-2012 EHL BT & LLBIZE 21.49%F] 40.24%2 Bl 3). & ThREEHILH M
HIRY B PR B B 7E Br KRERIN B2 BB BIERZS, BEX ERFEEFER (P>0.05), &
R4 B RRBES U ERMNEESR (KCK) A%, BRHIGFLIEE

KFE.
% 3.6 HMBRE A 2008-2012 4E Br KR (KMD1 F1 KMD2) FIxfHE (KCK) ZH
TR B RN RSB K & R

Table 3.6 Mean densities of arthropod whole-communities and sub-communities in Bt

(KMD1 and KMD?2) and non-Bt rice (KCK) plots at Hangzhou during 2008-2012

Year Lines Herbivores Parasitoids Predators Detritivores Others Whole-arthropod

2008 KMD1  298.04+47.96 1.20+0.24 57.00+9.07 22.60+12.45 13.24£3.92 392.08+61.16
KMD2  247.60+35.82 1.88+0.39 51.88+7.12 16.92+3.54 9.84+2.74 328.12+43.33
KCK  310.28+49.11 1.960.40 60.40+9.34 31.84+14.91 17.3245.88 421.80+64.35
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Year Lines Herbivores Parasitoids Predators Detritivores Others Whole-arthropod
Freo; P 1.63;0.205 1.60; 0.211 0.24; 0.786 1.59;0.213 0.79; 0.451 2.05;0.137

2009 KMDI  383.80+29.57a 2.64+0.41 75.28+8.00 43.08+12.63 15.08+2.75 519.88+43.11a
KMD2 275.48+23.63b  2.80+0.58 63.56+8.83 46.28+11.37 19.00+3.48 407.12£31.51b
KCK  338.96+33.59ab  3.84+0.54 65.20+7.39 36.68+10.91 16.28+2.77 460.96+44.73ab
Fr; P 5.86; 0.005 1.55;0.220  2.69; 0.076 0.82; 0.445 0.61; 0.545 3.81; 0.028

2010 KMD1  104.40+24.84 3.72+0.52 42.08+6.74 105.08+30.48 7.64+0.96 262.92+61.08
KMD2  110.40+30.94 3.80+0.78 33.76+3.95 39.36+7.33 7.44+£1.05 194.76+39.30
KCK  105.48+25.16 4.56+0.52 33.60+4.10 67.52+20.83 7.92+0.79 219.08+49.50
Fow; P 0.28;0.757 1.55;0.220  0.78; 0.465 0.78; 0.462 0.33; 0.717 0.27; 0.765

2011 KMD1  188.46+28.67ab  5.71+0.71 29.17+4.50a 148.51+£25.37 39.374+4.24a 411.23+50.43a
KMD2 141.23£1791b  4.46+0.71 18.80+2.93b 111.63+14.15 16.97+2.63c 293.09+24.90b
KCK  246.86+38.83a 6.31+0.94 28.34+3.99a 159.83425.03 28.69+4.11b 470.03+57.64a
Fas P 7.95;0.001 1.45;0.2404  10.99; <0.001  1.01;0.3768 19.93; <0.001  5.78; 0.004

2012 KMDI  88.86%9.32a 2.69+0.36 17.77£1.63 125.43+32.68 42.17412.10a  276.91+38.96a
KMD2  68.83+5.41b 3.06+0.38 16.97+1.52 68.06+£10.75 18.14+6.13b 175.06+15.16b
KCK  69.03£5.87b 3.03+0.44 19.74+£1.96 76.29+18.53 13.66%2.18b 181.74+22.51b
Fiss P 4.07;0.021 0.36;0.698  0.57;0.568 1.30; 0.277 6.85; 0.002 8.08; 0.001

Means +SE (No. of 0.25 m?) based on the 5, 5, 5, 7, and 7 sample dates during 2008-2012, respectively, with three

replicate plots each year. Values within the column at the same year followed by the same letters are not

significantly different based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range

test, P=0.05. P values in bold indicate that values had significant differences among rice types.
# 3.7 HiMRAR K 2008-2012 £ Br KA (KMD1 R KMD2) RixtHE (KCK) Z[H
TheeE ol i E R

Table 3.7 Dominance distribution (%) of arthropod sub-communities in Bz (KMD1 and

KMD2) and non-Bf rice (KCK) lines at Hangzhou during 2008-2012

Year Lines Herbivores Parasitoids Predators Detritivores Others
2008 KMD1  71.54+2.62 0.37+0.09 15.80+1.48 3.44+1.04 8.84+2.59
KMD2  70.28+2.15 0.86+0.18 15.72+0.67 5.02+1.00 8.12+2.23
KCK 69.35+£3.27 0.70+0.17 14.38+1.23 3.99+1.32 11.58+3.61
Fie; P 0.64;0.532 2.88; 0.064 0.82; 0.446 2.85; 0.066 1.40; 0.254
2009 KMD1  74.82+1.48a 0.54+0.08 14.50+1.02 6.58+1.44 3.56+0.63b
KMD2  67.78+£2.37b 0.83+0.20 14.98+1.66 10.36+2.46 6.05+1.18a
KCK 73.18+1.47ab 1.18+0.21 14.51+1.21 5.87+1.34 5.26+1.05ab
Fre; P 4.18;0.002 2.65; 0.079 0.01; 0.992 2.22;0.118 4.39; 0.017
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Year Lines Herbivores Parasitoids Predators Detritivores Others
2010 KMD1  38.58+2.12b 2.9440.72 23.77£2.05 26.96+2.86 7.76£1.51
KMD2 = 45.3743.15a 3.68+1.01 22.97+2.28 21.49+1.44 6.49+1.01
KCK 43.38+2.13ab 3.80+0.66 23.33£2.49 22.07+1.89 7.42£1.25
Fro; P 5.12;0.009 1.52; 0.228 0.13; 0.879 2.22;0.118 0.26; 0.775
2011 KMD1  42.55+2.12b 1.51£0.17 7.16+0.80 36.94+2.83 11.83+1.28a
KMD2  45.94+2.91ab 1.53+£0.16 6.16+0.70 40.24+3.72 6.14+1.00b
KCK 50.48+2.62a 1.37+0.19 6.32+0.59 34.0343.05 7.80£1.15b
Fou; P~ 3.90; 0.024 0.64; 0.529 0.86; 0.428 1.67; 0.194 10.41; <0.001
2012 KMD1  36.98+2.43 1.44+0.32 9.00+1.23b 33.84+4.06 18.74+3.63a
KMD2  42.05+1.96 2.10+0.34 11.46+1.34a 32.69+3.31 11.71+2.64b
KCK 43.53+2.68 2.21+0.43 13.20+1.63a 30.84+3.63 10.22+1.79b
Fss P 2.78;0.067 3.04;0.0530  7.62;0.001 0.24; 0.791 4.96; 0.010

Means +SE based on the 5, 5, 5, 7, and 7 sample dates in 2008 through 2012, respectively, with three replicate
plots each year. Values within column at the same year followed by the same letter are not significantly different
based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, P=0.05. P values

in bold indicate that values have significant differences among rice types.
2.1.2 ¥ crylAblvip3H ZEXER

EEF AT S, SLRBHRBI 69,965 3k, RETF 95 F, KK 1K A 2010
F4 6,204, 2011 % 19,186, K¢ IR A 2010 4 16, 132 3k, 2011 F4 15,828 5k,
2012 4 16,215 3k, ZIEHARBARR BREERE 3.2 1% 3.3. HERER S RH
o, &IhaEERBA R R IR AHKBAAM. HERRRKMARE N AR, rHERRKIR
B FEHERNEEERIMANAARAXBENER, TRREER. B8R, &/
W EAMER . BMERRERRERS. BEARTP, HENERNRBEHRRES
R (ZESEE). REER (RAEaE) MER, WkXTER YR RE%KM.
BRI MR BEXRERMRBERIENHEEOKAB SRR, S ABNEB R
Blo HAhg B RMNARE T ERBEADH.

BANTHEL E R B AR B DA AR Y R B R Bh AR R 3.8, % 3.9, B 3.14, B 3.15,
& 3.16 A 3.17. NERFTLEL, HEXNNATHEEF & HEIKEE RS8R
RIZE 32 %3] 65 %2 s, HANBEXRBBEE, RERHME, FEMEERFTHHLL
BIBAR, DT 4%. EATHECE RIS BERARRY B T35 3 BAE Br K TEAIX B2 B BR AU 44K

S S A LREEEER (P>0.05), BRAFEMEEREREMLE L UAEFEER AR
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Table 3.8 Mean densities of arthropod whole-communities and sub-communities in

Bt (G6H1) and non-Bf rice (XS110) in 2010, 2011, and 2012 at two sites

Sites Year Lines Herbivores Parasitoids Predators Detritivores Others All density
Changxing I 2010 G6H1 120.00+34.26 2.87+0.51 22.53 £4.53 23.13 +8.50 6.40 £1.23 174.93 £38.20
XS110 167.20+62.89 5.40 £1.00 24.73 £5.15 28.80 £7.82 12.53 +4.32 238.67 £72.20
Fi; P 0.76;0.394 2.11; 0.161 0.16; 0.692 0.55; 0.486 2.11; 0.162 1.56; 0.227
2011 G6H1 169.49+19.59 5.26 +0.79 14.80 £1.99 100.09 +24.81 6.71 £1.60 296.34 +40.60
XS110 156.91 £14.61 4.80 £0.59 14.34 +£1.83 69.37 £14.07 6.46 £1.29 251.83 £25.36
Fis P 0.01;0.928 0.10; 0.754 0.02; 0.886 0.05; 0.818 0.03; 0.874 0.09; 0.769
Changxing II 2010 G6H1 139.98+53.05 2.40+0.63 16.42+4.03 17.82£9.00 13.98+3.21 190.60+64.68
XS110 126.07+44.77 2.29+0.48 19.71+£4.56 5.51+1.57 14.31+3.68 167.89+50.03
Fi2 P 0.56; 0.467 0.07; 0.797 0.85; 0.367 0.77; 0.392 0.01; 0.938 0.07;0.797
2011 G6H1 30.32+2.96* 1.42+0.28* 14.02+1.26 32.3049.76 68.22+27.29 146.27+28.52
XS110  35.02+3.08 3.10+0.54 10.23+0.92 6.52+1.07 62.68+27.40 117.53+27.92
Fii8; P 4.38;0.039 16.25; <0.001  4.48; 0.037 2.26;0.135 0.94; 0.334 2.03; 0.158
2012 G6H1 46.55 +3.58* 1.87 +£0.30* 24.75 £1.62 6.97 £2.77* 38.30 +8.47 118.43 £9.45*
XS10 26.68 +1.84 3.18+0.32 21.25£1.42 7.00 £1.14 33.70£7.30 91.82 +£8.61
Fiis P 36.48; <0.001 29.23; <0.001 3.44; 0.064 10.45; 0.002 0.98; 0.3235 16.32; <0.001
Means +SE (No. of 0.25 m?) based on the 5, and 7 sample dates at Changxing I in 2010 and 2011 and 5, 6, and 6
sample dates from 2010 through 2012 at Changxing II, respectively, with three replicate plots each year. Values
within the column at the same year followed by asterisk * are not significantly different based on Student’s ¢ test,
P=0.05. P values in bold indicate that values have significant differences between Bt (G6H1) and non-Bt rice
(XS110) plots.
£ 3.9 KX 1N IR A 2010-2012 4E Br K& (G6H1) RIXMMA (XS110) Z[A]
Thee ] tufl it BERR AL
Table 3.9 Dominance distribution (%) of arthropod sub-communities in
Bt (G6H1) and non-Bf rice (XS110) in 2010, 2011, and 2012 at two sites in China
Sites Year Lines  Herbivores Parasitoids Predators Detritivores Others
Changxing I 2010 G6HI1 59.80+5.51 2.23%0.36 15.48+1.99 15.89+5.25 6.60+1.66
XS110 57.46+5.76 3.96+0.99 13.41+1.63 14.61+3.29 10.56+3.57

29



BHLKF @ L #MR B=% MAHEEHRKENBEYRSYRELHNER

Fip0; P 0.47;0.502 1.29; 0.270 0.67; 0.4227  0.00; 0.996 2.36; 0.140

2011  G6H1 64.39+2.54 2.05+£0.27 5.34+0.49 25.63+3.02 2.59+0.60

XS110 64.85+1.96 2.29+0.31 5.74+0.59 24.50+2.49 2.65+0.51
Fys P 0.01;0918 1.05; 0.311 0.24; 0.629 0.07; 0.793 0.05; 0.822
Changxing II 2010 G6H1 50.99+7.49 2.27+0.69 16.34+3.17 7.11£1.93 23.30+6.61
XS110 55.52+6.52 3.13£1.20 16.03+1.80 5.13£1.35 20.19+5.78
Fia P 0.66; 0.426 0.39; 0.538 0.10; 0.757 1.03; 0.322 0.31; 0.586
2011 G6H1 33.56+2.80* 1.23+0.23* 17.48+1.65 15.92+2.99* 31.82+3.97
XS110 45.54£2.72 . 3.82+0.57 14.47+1.38 8.05+1.05 28.14+3.64
Fyis P 21.42;<0.001 30.44; <0.001 1.91;0.170 4.58; 0.035 1.29; 0.259
2012  G6HI 43.52+2.63* 1.67+0.25* 22.55+1.06*  4.48+1.12* 27.78+3.26
XS110 32.99+1.75 3.69+0.33 26.36x1.50 8.38+1.14 28.58+3.07
Frioss P 22.84;<0.001 37.8; <0.001 4.92; 0.029 19.3; <0.001 0.69; 0.407

Means +SE based on the 5, and 7 sample dates at Changxing I in 2010 and 2011 and 5, 6, and 6 sample dates from
2010 through 2012 at Changxing II, respectively, with three replicate plots each year. Values within column at the
same year followed by asterisk * are not significantly different based on Student’s ¢ test, P=0.05. P values in bold

indicate that values have significant differences between Bf (G6H1) and non-Bt rice (XS110) plots.
2.1.3 % crylC B cry24 HEHRE

FETESHMEES, LRETEIW 95,576 &, KET 97 #, HPL&ERK S 2011
4% 17, 945 3k, 2012 46K 39, 700 3k, KM 1AM A 2012 524 29, 211 AR KX T RE =
2012 % 8, 720 k. BINEEEARBARRK BRPERE 3.4 1k 3.5, HEFEBSX R
K, &IThEsEARBARRLMBLBML. HEXBROMARE N AR HER, I8
BEUKEER: S4EMHRERNBEEERIBANTARELBRENER, TERMER. HiE
Bl SR B AMBHRESNERE, BEERTT, AEtERNRBAXHETER

(BRSEE) MEDR, wWekXEER 4R, RE%RE. RERMsR: BEXBER
H AR T ELWEE OSHH R AN KRB RN RBRN EER LR
LA g

£ ThEE A0 F R 30 B R0 3 B LA R AL ARG B R Bh A LR 3.10, & 3.11, B 320, A
321, 322 FE 3.23. NERPAUBM, #EZEARAETIGEEF & AR REF RS
EMARRE 39%3) 63%2 Az, HRHBEEMFBEE, REREME, FEHBRHM
E R BIRAE, DT 3%. ZATHEE AR B AR K FI9FEBEZE B KRR B 2 R A
SERMMEZIEA LR EEEER (P>0.05), BRFEUBREFE L UIIEHER X
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BEEX (MH63) HE, ELERBAK 2011 FREN THKX RK AK 2012 F, AF
MAKBRRZEFEEEEER.
£ 3.10 2011-2012 £E Bt /KFE(T1C-19 A T2A-1)HXRA (MH63) Z[A)
ThERERIY e sh o i BE (X S BE 2R AL
Table 3.10 Mean densities of arthropod whole-communities and sub-communities in B

(T1C-19 and T2A-1) and non-Bf rice (MH63) plots at three sites during 2010-2012

Year Lines Herbivores Parasitoids Predators Detritivores Others Whole-arthropod
2011* TIC-19  164.16+43.51 2.60+0.33ab 31.36+5.42 5.60+0.60b 15.44+3.38 219.16+48.26
MHé63 231.60+51.86 4.70 +0.67a 42.55 +7.05 8.05 +0.83ab 9.20 £1.04 296.10+58.58
T2A-1 182.84+52.35 2.08+0.52b 31.44+4.06 12.28+2.26a 13.32+£2.15 241.96+56.90
Fy0; P 1.79; 0.175 5.71; 0.005 1.55; 0.222 8.29; 0.001 0.27; 0.764 1.97;0.148
2012 TIC-19  208.97+22.59 5.03+£0.74 27.91£3.60 135.77+18.84a 11.51+1.88 389.20+41.10a
MH63 249.20+34.51 5.37+0.55 3111411 120.40+27.99ab 12.80+2.07 418.89+62.41ab
T2A-1 193.57+25.22 4.77+0.53 25.80+3.53 89.34+£22.39b 12.71£2.07 326.20+42.48b
Fos P 2.49; 0.082 1.14; 0.325 2.08; 0.132 6.41; 0.003 0.15; 0.851 4.79; 0.011
2012°  TIC-19 48.85+8.95 1.64+0.20b 27.33+2.82 11.48+3.58 32911422 122.21+13.38
MH63 51.17+12.40 2.32+0.33a 27.58+3.23 10.20+3.31 31.76+2.66 123.02+14.18
T2A-1 58.59+10.81 1.88+0.27b 27.92+2.50 14.91+4.25 27.15+10.71 130.44+14.37
Faa0, P 1.18; 0.321 5.20; 0.012 0.43; 0.652 0.18; 0.837 0.33;0.724 0.32; 0.730
2012° TIC-19  45.44+5.62ab 2.16+0.34b 22.40+2.3% 11.44+6.13b 8.28+1.98b 89.72+11.22b

MH63 55.24+5.83a 4.40+0.68a 34.20+3.42a 60.20+16.29a 9.72+1.68b 163.76+23.76a
T2A-1 44.12+7.46b 2.12+0.41b 25.12+2.75b 12.68+5.42b 11.28+4.06a 95.32+13.4%

Fie0; P 4.24; 0.019 6.59; 0.003 7.70; 0.001 20.82 ; <0.001 5.10; 0.009 14.83; <0.001

Means +SE (No. of 0.25 m?) based on the 5, and 7 sample dates in 2011 and 2012 at Jinhua (a) and 5, and 5 sample
dates in 2012 at Changxing 1 (b) and Changxing II (c), respectively, with three replicate plots each year. Values
within column at the same year followed by the same letters are not significantly different based on
repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, P=0.05. P values in bold

indicate that values have significant differences among rice types.
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# 3.11 2011-2012 £E Bt KFE(T1C-19 F T2A-1)FINRE (MH63) ThitE HBIREREEL
Table 3.11 Dominance distribution (%) of arthropod sub-communities in Bf (T1C-19 and

T2A-1) and non-Bf rice (MH63) in 2011 and 2012 at three sites in China

Year Lines Herbivores Parasitoids Predators Detritivores Others
2011* T1C-19 61.59+0.67 2.17+0.36a 17.2341.03 4.39+0.67b 14.60+3.56
MH63 60.35+0.92 2.61:’:(5.483 17.88+1.16 5.64+0.92ab 13.52+3.11
T2A-1 58.90+0.80 1.50+0.47b 18.96+2.07 . 7.00+0.80a 13.64+2.90
F.pP 0.70; 0.500 5.84; 0.005 0.13; 0.881 6.21;0.004 0.0.7; 0.929
2012° TIC-19 55.30+2.77b 1.40+0.21 7.04+0.49 33.1742.77a 3.09+0.38
MH63 61.29+2.24a 2.02+0.28 7.89+0.57 25.25+2.24b 3.55+0.49
T2A-1 62.29+2.14a 2.01£0.27 8.00+0.59 23.18+2.14b 4.52+0.72
o 4 5.54; 0.006 2.92; 0.060 0.90; 0.412 7.25; 0.001 1.99; 0.143
2012° TIiC-19 41.41£5.21 1.48+0.19b 23.73+2.03 11.4443.32 21.94+7.09
MH63 43.70+5.19 2.29+0.31a 23.234+1.46 11.21+3.32 19.57+6.24
T2A-1 44.17+5.29 1.70+0.36b 22.88+1.61 11.74£3.13 19.51+6.51
Fa30 P 0.49; 0.618 5.93; 0.007 0.05; 0.955 0.05; 0.951 1.15; 0.330
2012° T1C-19 51.12£3.87a 2.62+0.40 26.60+2.12 6.76+2.22b 12.90+3.54
MH63 39.13+3.44b 2.81£0.29 24.43+1.74 23.14+4.22a 10.47+2.82
T2A-1 46.17+£3.70a 2.88£0.66 29.33£2.19 9.11+2.05b 12.50+3.73
Fr 60, P 9.78; <0.001 0.37; 0.690 1.87; 0.163 19.35; <0.001 0.65; 0.524

Means +SE based on the 5, and 7 sample dates in 2011 and 2012 at Jinhua (2) and 5, and 5 sample dates in 2012 at
Changxing I (b) and Changxing II (c), respectively, with three replicate plots each year. Values within column at
the same year followed by the same letter are not significantly different based on repeated-measures ANOVA using
Proc mixed followed by Tukey’s multiple-range test, 0=0.05. P values in bold indicate that values have significant

differences among rice types.
22 IR ESEHF
2.2.1 ¥ crylAb RS

MARALEEXH, KMD1, KMD2 53t B2 AR EE K, Shannon-wiener Z 1S,
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YIS EEHRMON Simpson RBEF R R BAEERNARERER, BIJERZI, B8
bR B KRR BB REBENER (P>0.05) (R 3.12).

YI# = E R, Shannon-wiener ZH MR, WIEIEEM Simpson MBE T TR (H
3.13) HIN[AZHASZE Br AREFIX B2 ERRRA MBI AEERZ I, B EREES
EE—H.

# 3.12 HHRK A 2008-2012 4E B KT8 (KMD1 A KMD2) xR H (KCK) ZMH
WM HES RN ERETL
Table 3.12 Diversity indices of arthropod communities

between Bt (KMD1 and KMD?2) and non-B¢ rice (KCK) plots at Hangzhou during 2008-2012

Year Lines N H J c
2008 KMD1 15.04+0.88 2.26+0.09b 0.60+0.03ab 0.66+0.03b
KMD2 16.00+0.78 2.46+0.07a 0.63+0.02a 0.71£0.02a
KCK 16.60+0.88 2.30+£0.06ab 0.58+0.02b 0.69+0.02ab
Fre0; P 2.78; 0.070 4.59; 0.014 3.95; 0.024 4.12; 0.021
2009 KMD1 20.04+0.65 2.35+0.08 0.55+0.02b 0.66+0.03
KMD2 18.60+0.67 2.50+0.07 0.60+0.02a 0.72+0.02
KCK 19.68+0.62 2.41+0.08 0.56+0.02ab 0.68+0.02
Fago; P 1.97; 0.148 1.35; 0.266 3.21; 0.047 2.98; 0.058
2010 KMD1 20.16+1.33 3.07+0.08 0.73+0.02 0.83+0.01
KMD2 18.12+0.94 2.97+0.11 0.73+0.03 0.79+0.03
KCK 19.52+1.18 2.98+0.08 0.71+0.02 0.80:£0.01
Foe; P 2.61;0.082 0.79; 0.459 0.67; 0.516 2.85; 0.066
2011 KMD1 22.83+1.20a 2.66+0.06a 0.60+0.02a 0.75+0.01a
KMD2 19.66+1.07b 2.27£0.07b 0.54+0.02b 0.65+0.02b
KCK 22.34%1.31a 2.40+0.06b 0.55+0.02b 0.69+0.01b
Foui; P 10.18;<0.001 10.02; <0.001 5.75; 0.005 11.45; <0.001
2012 KMD1 18.06:0.80 2.40+0.11 0.58+0.02b 0.69+0.02
KMD2 16.46+0.83 2.57+0.11 0.65+0.02a 0.73+0.02
KCK 17.89+0.93 2.71x0.10 0.67+£0.02a 0.75+0.02
Fouy P 2.89; 0.061 2.71;0.073 5.28; 0.007 2.88; 0.062

Means +SE based on the 5, 5, 5, 7, and 7 sample dates in 2008 through 2012, respectively, with three replicate
plots each year. Values within column at the same year followed by the same letters are not significantly different
based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, a=0.05. S, H', C

and J represent for species richness, Shannon-Wiener diversity index, Simpson dominance concentration index and
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Evenness index, respectively. P values in bold indicate that values have significant differences among rice types.
2.2.2 ¥ crylAblvip3H 3R

TARERKRNA, ¥ cryldbivip3H ERER GoHI 5XBZEKNHFER,
Shannon-wiener ZHEMEIEH, W5 B TR Simpson MRHE FHEIRE E HEF B SHIA
REFER, BANEGRMAZ S, Sk L# B KREM BZENT B IR%ESHE
HFREER (P>0.05) (£3.13).

MR, Shannon-wiener EHEEH, ¥R Simpson (LA FHIHY (B
3.18 F1/E 3.19) HIRHEBIAZE Br AREAIX B AR BIEF B | R EFR 240, BHLE
LA ZEE T3 88

# 3.13 K2 TR 11K X 2010-2012 4E Br KTE (G6H1) FIXIME (XS110) Z[H]
WS YR ES BNEEENL
Table 3.13 Diversity indices of arthropod communities between Bf (G6H1) and non-Bt rice

(XS110) in 2010, 2011, and 2012 at two sites in China

Sites Year Lines S H J c
ChangxingI 2010  G6H1 17.73£1.35 2.74+0.16 0.68+0.04 0.75+0.04
XS110 17.07+1.06 2.73£0.18 0.68+0.05 0.73£0.05
Fi 20, P 0.34; 0.566 0.00; 0.979 0.00; 0.953 0.15; 0.706
2011 G6H1 20.26+1.00 2.71+0.08 0.64+0.01 0.76+0.01
XS110 19.23£1.01 2.64+0.07 0.63+0.02 0.76+0.01
Fys6; P 1.11; 0.298 0.99; 0.324 0.05; 0.824 0.26; 0.613
Changxing II 2010  G6H1 24.13£1.85 2.61+0.26 0.58+0.06 0.660.06
XS110 24.80+2.00 2.60+0.22 0.58+0.05 0.66+0.05
Fiz0; P 0.17; 0.689 0.00; 0.957 0.03; 0.862 0.02; 0.884
2011 G6H1 14.42+0.65 2.61+0.11* 0.69+0.03 0.7240.03
XS110 13.62+0.71 2.3710.11 0.65+0.03 0.68+0.03
Frys; P 2.18;0.143 6.05; 0.016 2.78; 0.098 2.50; 0.1168
2012 G6H1 17.05+0.47 2.51+0.05 0.62+0.01 0.71£0.01
XS110 17.78+0.64 2.55+0.05 0.62+0.01 0.69+0.01
Fiis P 1.44;0.233 0.32; 0.575 0.23; 0.635 0.78; 0.380

Means +SE based on the 5, and 7 sample dates at Changxing I in 2010 and 2011 and 5, 6, and 6 sample dates from
2010 through 2012 at Changxing II, respectively, with three replicate plots each year. Values within column at the
same year followed by the same letter are not significantly different based on Student’s ¢ test, ¢=0.05. S, /", C and

J represent for species richness, Shannon-Weaver diversity index, Simpson dominance concentration index and
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Evenness index, respectively. P values in bold indicate that values have significant differences between Bt (G6H1)

and non-Bt rice (XS110) plots.
2.2.3 ¥ cryIC B cry24 ZHEHIRE

HRERKH, TIC-19. T2A-1 5B AHYFFE R, Shannon-wiener ZHEHHTEHL,
5 B FE O Simpson RAE FH B EREFEH I ANFREFTER, BRAFIFEG
BAZAh, B Br KBAMBZANYENVBESHREEEER (P>0.05) (X
3.14),

YFEEE, Shannon-wiener ZRHEIRE, ¥ EIREA Simpson KHEFHIEH (B
3.24 F1E 3.25) KN EBNARLE B KBRS B EBREANHEEN EAEER SN BE

FKiFEBEE—B.
% 3.14 2011-2012 £E Bt /KRE(T1C-19 R T2A-DRINRE (MH63) 2 [d]
PWHEWBEESRNERERL

Table 3.14 Diversity indices of arthropod communities
between Bt (T1C-19 and T2A-1) and non-Bf rice (MH63) plots in 2011 and 2012

Year Line N H’ J C
2011* TIC-19 15+0.73 2.40+0.13 0.63+0.04 0.66+0.04
MH63 17£0.67 2.47+0.13 0.62+0.04 0.67+0.04
T2A-1 15+0.65 2.4740.14 0.64+0.04 0.68+0.04
Fre0: P 2.65; 0.079 0.51; 0.603 0.64; 0.530 0.28; 0.757
2012* TIC-19 24+0.85 2.77+0.06 0.61:0.04b 0.75:0.01
MH63 2420.72 2.81+0.09 0.62+0.02ab 0.74+0.02
T2A-1 23:+0.81 2.94+0.08 0.66:0.02a 0.77£0.02
Fy5 P 0.49; 0.615 2.56; 0.084 3.80; 0.026 1.67;0.194
2012° TIC-19 29.93+1.02 2.7740.17 0.56:0.03 0.71+0.04
MH63 33.27+1.03 2.91+0.14 0.58+0.03 0.730.03
T2A-1 31.60+1.44 2.8310.15 0.57+0.03 0.72+0.03
Fy30, P 3.00; 0.065 0.88; 0.424 0.21; 0.810 0.47; 0.629
2012° TIC-19  15.24x0.96b 2.7110.12 0.70:£0.02 0.74+0.03
MH63 19.08+1.07a 2.83+0.09 0.68+0.02 0.75+0.02
T2A-1 14.88+0.83b 2.7520.11 0.71£0.02 0.76+0.02
Fe; P 15.61;<0.001  0.79; 0.457 1.71; 0.190 0.48; 0.619

Means +SE based on the 5, and 7 sample dates in 2011 and 2012 at Jinhua (a) and 5, and 5 sample dates from in
2012 at Changxing I (b) and Changxing II (c), respectively, with three replicate plots each year. Values within

column at the same year followed by the same letters are not significantly different based on repeated-measures
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ANOVA using Proc mixed followed by Tukey’s multiple-range test, @=0.05. S, H’, C and J represent for species
richness, Shannon-Weaver diversity index, Simpson dominance concentration index and Evenness index,

respectively. P values in bold indicate that values have significant differences among rice types.

2.3 WEEHYIN B KIERIE AW 5T
23.1 ¥ crylab EEER

PRC FIMRIE A& R NE 3.1, & 3.15 LERK 3.16, Bk 2009 & KMD2 i 2012
) KMD1 I B2 BEEERZI, HER T Br KRR B2 BB RSV H%E
$EEBEER. 2008 F2] 2012 FF Br KB BEBSYREZEMAR, KELF
ABMRETRE 6.1%. 11.6%. 7.8%. 10.8%H 13.9%, K+ 57.38%. 75%. 94.87%. 60.19%
F 82.73%REHB7E PRC AHTME— B RAH, BRI HRGHERELZERE 66.6%.
57.3%- 69.4%. 45.7%K0 28.7%. 4F& 51T 2008-2012 FEHBIRRS, KIBRF REEHE 7.5%,
Hh 40%EE7E PRC TS — MBS GI, ERRENEREERIRRN 757%. &
LA, WRESYBE N RR AR B R i TR A S5, KRBRMHSIERNZA L
FIEL B LR Do

YR EEAT 0.5 REPT-0.5 ZARABYZWEE PRC HLHBES, TREE
0.5 0.5 Z [ MM MEA L RHEH. ANPHREMTNERTE (R3.15), BKEM
B2 YRR EFREREERNAE B NREREA R, FRRERmiLEs
i A B E MR AGE— 4T, TTLLA RN R R A D BR M E KRR LR
EBEER.
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Bt K#§ (KMD1 Rl KMD2) Xt (KCK) MR PRC 7347
Fig 3.1 PRCs of the unsprayed non-Bf (KMD1 and KMD2) and Bt rice (KCK). Taxa with
species weights between -0.5 and 0.5 are not listed because these have little influence on the

curves.
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2 3.15 FiMRE K 20082012 £F Br KR8 (KMD1 F1 KMD2) FIMHHE (KCK) Z [
PR ENFERERL
Table 3.15 Species weight identified from PRCs analysis during 2008-2012 at Hangzhou

ThéEH Guilds %4 Family 2008 2009 2010 2011 2012 2008-2012
HEXRER Herbivores

TAH Delphacidae 19969  -1.123  0.1455  -1.0623 0.9926 -0.4402
- e Cicadellidae 0.1584 20714 1.5717  -3.6124 1.8434 -1.8385
bad ER Chloropidae 22178 0457 -2.1689  -1.1181 0.1306 -0.4091
7KagF} Ephydridae 1.5683  2.8868  0.3793  -1.4788 -1.9901 -0.6603
waE Noctuidae 0.0817 -0.0107 0.1307 -0.0233
LELEEE Pyralididae -0.1644 28129 0.3985  -1.5855 0.5201 -0.6052
&SME Tettigoniidae -0.0504 -0.0143
>3 T Pygomorphidae 0.0254  -0.3698 0.4028 -0.3085
BERR AR Catantopidae -0.4859 0.2539  -0.4944 -0.1109 -0.3983
BESS L Oedipodidae -0.0205  -0.0754 -0.1513
Z2HHR Curculionidae 0.1204  0.3139  0.0167 0.2395 -0.2213
PN Tipulidae -0.004  -0.3857 -0.5185 -0.4505
R Miridae -0.2506 -0.0767 0.6836  -0.8983 0.8332 -1.0164
BEH Coeeindlidae 0.2445 -0.1517 -0.1222
B o Thripidae -0.3049 0.888 0.0009 0.3053 -0.2944
- T p e Phlaeothripidae 0.1681  0.4694  1.1512  -0.4303 0.1289 -0.4441
R Aphididae -3.3403 07194  0.3474  0.2943 0.1353 -1.314
bid s Anthomyiidae -0.0021 -0.1053  -0.0468  -0.3283 -0.057 -0.1488
AR Cecidomyiidae 0.738 -0.3109 0.4433  -0.2412 0.018 -0.7207
74 Pentatomidae 0.5509  0.1162 0.0887 -0.0423 0.0683
8T Scarabacidae 0.1235 0.061
LaRR Tephritidae -0.0282 0.7573  -0.249 -0.5592
7Kt Stratiomyidae 0.1345 -0.0864 -0.0419 -0.0961
AR WOk Sciaridae 00622 02941  -0.0066 0.0261 0.3017 -0.0489
gl Saldidae 0.0058  0.12 0.0004  0.1235 0.0461 0.0415
K Coreidae 0.1627 0.1497 -0.0859
R Chrysomelidae 0.0773  0.1121 03652  -0.3658 -0.0081 -0.4115
b UER Agromyzidae 0.1462  0.1627  -0.065 -0.1389
b3 e Gryllotalpidae -0.13 -0.0081 -0.1347
PR Tingidae -0.0282 0.0949 0.0491
Rt Tenthredinidae -0.0282 -0.0119
FELXBR Parasitoids

FEE Tachinidae -0.0396  0.366 -0.0396 -0.0143 -0.1348
L Pipunculidae 02476  -0.0844  -0.0392 -0.3272 0.0415 -0.351
S ERER Ceraphronidae -0.1144 0.0553  0.0095 0.1644 0.2981 0.1252
2R Dryinidae -0.1675 0.2192 -0.147
Pt e e} Bethylidae -0.0021 -0.0203  -0.0864 0.2117 -0.0831
B2N: . 3 2 Figitidae -0.1223  -0.0258  -0.0006 -0.0694 0.0212
iz o=t Ichneumonidae 02249  0.0426  0.0027  0.1286 -0.2679 0.3287

38



WL A S 18 -S40 103 B=F JUIRHERFAKENEBN YR ESHRNEE

Th&EE Guilds %4 Family 2008 2009 2010 2011 2012 2008-2012
BB Braconidae 0.6569  -1.5168  -0.0072 0.4105 -1.3093 0.8097
FRER EEE} Trichogrammatidae  -0.1882  -0.2349  1.0892  -0.2795 -0.1186 -0.3557
o/ EF] Mymaridae -0.4402 12633 04648  -1.9498 0.1651 -1.5108
N 22 Eulophidae 0.5584  -0.7482  0.5501  -1.1199 0.7041 -1.0119
L/ Pteromalidae 0.1269  -1.2555  0.2513  -0.6512 -0.4415 -0.3665
B/t Encyrtidae -0.2153 0459  -0.0226  1.0404 -0.0465 0.4322
IR /&R Eurytomidae 0.1052  -0.1317  -0.236 0.1361 -0.3262 0.2895
R} Chalalcididae -0.3136 0.0682
EmMEF Diapriidae -0.0382  -0.2287  0.1701 -0.0275 0.1273 0.6594
- di kb2 Scelionidae -0.0561 -0.2245 0.0919  -0.1805 0.2202 -0.3915
BRERH Predators
wF Libellulidae -0.2049 0.0341
LYo Coenagrionidae -0.0258 -0.0452  0.1976 -0.7224 0.2494
KEu# Dolichopodidae -0.12 -0.7966  0.2092 0.1714 0.0543 0.1741
gk Empididae 2.0947 02777 11251 -1.869 -0.0829 -1.1228
AL 2 Veliidae 2015  -0.0265 05262  -1.4759 2.8601 -2.2705
BERRE% Cyrtorhinis 2574 -1.9239 13787  -0.4442 0.9826 -0.7974
livilipennis
MaE Coccinellidae 0.1339  0.0579  0.278 -0.1102 0.5805 -0.3939
TeeER Anthocoridae -0.0966  0.3825  0.5509 22427 -0.3762 -1.4107
g Syrphinae -0.1223  -043 0.0963 0.1859
s Carabidae -0.097  0.0058 -0.1167 -0.2615 -0.0924
pid 72 Mesoveliidae -0.1086  -0.3809  0.2036 -0.4841 0.2599
R Chrysopidae 0.0004 0.0016
P R Staphilinidae -0.2232 02311  -0.0396  -0.6903 1.0882 -0.9702
B Sciomyzidae -0.0595 -0.3985 -0.1608  0.1272 0.0453 0.2795
gl Aslidae -0.2049 0.0341
R Formicidae 0.0516 0.06 -0.1697 -0.0472 -0.2397
hFeE Belostomatidae -0.0082 0.0108
il E Nabidae -0.1698  -0.0472  -0.1936 -0.602 0.2275
R Reduviidae <0.1939  -0.3406 -0.0481 -0.0793
e EF Dytiscidae -0.0674 -0.3452 0.2966
L 22 Vespidae 0.0338 0.057 -0.1495 -0.1688
Kash} Lygaeidae 0.0125 -0.0143
kRt Micryphantidae -1.0014  -1.6431 11169 0.1794 0.6857 0.0966
R Theridiidae -0.8948  -3.3036 -0.2949  -1.4775 0.5277 -0.8827
Bk Lycosidae -1.1703  -0.4381  1.0752 0.0035 0.2164 -0.2796
B A Tetragnathidae 24943  -0.1816  0.1215  -2.1779 0.3918 -1.1318
BrgxFt Salticidae 0.1739  -0.1576  0.1627 0.1622 -0.1483 0.1592
Bkt Thomisidae 0.017t  0.1039  -0.297  -0.1427 0.1749 -0.237
B kAt Araneidae 00137 -0.827  -0.267 0.0188 0.0159 0.1157
ke Pisauridae 0.0927 0.06
BHG%E Clubionidae 0.0125 -0.2211 -0.053
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ThEeHA Guilds %4 Family 2008 2009 2010 2011 2012 2008-2012
i R o Pholcidae -0.1074 -0.0868 -0.0194
REKER Detritivores

KA Entomobryidae -1.6705  1.981 3.6898  -2.2779 1.2139 -5.1643
EY¥knR Isotomidae 0.3486 2.504 3.6534 -2.3646 0.4508 -4.8503
[} Sminthuridae 1432 -1.6011  3.788 -0.2978 1.9538 -1.8084
R APk R E Hypogastruridae -0.1723 0.0629
-4 Ceratopogonidae 1.5522  2.5156 0.329 -2.4768 0.3443 -2.2871
B Psychodidae 0.7681  -0.2119 -3.0814  -0.4205 0.7492 1.3442
ZaaF Phoridae 20961 -2.0718  0.6445 -0.1587 -0.3491 -0.058
E- gt Scatopsidae 02146  0.4281 -0.1987 0.4189 -0.3191
[Eves] Mycetophilidae 0.2733  -0.2814  0.1182  -0.2017 -0.1501 -0.0519
FeaRHl Scathophagidae 0.1443 0.0636 -0.0363
KR Hydrophilidae -0.0392  -0.12 0.1627 -0.016
Hhd Others

Erdve s Chironomidae -0.0178  2.1057  -0.4843  -3.9501 6.3513 -3.1316
g Culicidae -0.1614 -0.816 04136  -0.4487 1.7234 -1.0049
Rk Drosophilidae 0233  -0.0929 -0.2383  -0.2243 0.0344
w21 Tabanidae -0.0258  -0.1631 -0.075 0.0708
wEF} Muscidae -0.2961 -0.1143 -0.2101
[k ke Calliphoridae 0.1599 -0.0444
EEF Apidae -0.0339 0.0143
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Table 3.16 Mean densities of species groups identified from the PRC between Bt (KMD1 and KMD?2) and non-Bt rice (Xisuhui 11).

2008 2009 2010 201 2012
Taxa Fan P
KMDI KMD2 KCK KMDI KMD2 KCK KMDI KMD2 KCK KMD1 KMD2 KCK KMDI KMD2 KCK

Herbivores
WRH 50.08£4.48b  55.52¢7.73ab 83.16x14.35 47.3243.99 4384225 68.12¢19.16 B448£12.18 93241958  87.5245.42 147.97+31.74ab  1192:11.96b  207.83+41.608 19.6640.86 16.420.56 16.97:1.13 457 00142
g 20 2144823069 160.88£17.97 192.6+13.40 256.08+24 108 158.84:1088b  226.64:18.64a 8.56£1.29 7.64£035 824£0.73 21.37+4.930 9.37£1.34b 14.46£2.78a 61.3445.168 44.69£2998b  41.66£5.62b 1.73 <0.0001
Frea 1.84£0.27b 3.32:0.82ab 484£1.208 6.28+1.00 624033 6.0840.31 1.52£0.29 224030 2.420.26 2.63£0.95ab 1.69+0.55b 334101 1.820.37 1.3420.26 1.7740.38 338 0.0406
AWM 6.48+0.28 7.8£2.48 10.8£2.77 57.28+5.94a 49.12+4.81a 27.6443.6% 1.6840.36 2.48:0.80 224037 7.5412.72 442105 7.63x1.84 3.06:0.68b 33120.5% 5.69+0.53a 0.66 0.5191
0 0.12:0.05 0.16£0.04 0.12£0.08 1.64£0.44a 0.5240.14b 1.8410.40n 262051 1.72:036 248£0.49 1.63£037a 0.8320.12b 1.3740.12ab 1.2920.29 1.7420.09 1.54£0.37 4.05 0.0223
8kt 0.4£0.13a 0.2:0.13b 0.0840.05b 0.1420.06 0032003 0.1740.07 0.0920.06b 0.0940.06b 0.3420.158 137 0.263
HH 0 0.1240.08 0 0.04:0.04 0.240.11 0.08:0.08 02810.14a  0.04:004b  0.0420.04b 1.3410.15 120.18 1.14£0.10 0.3120.14 0.11£0.08 0.14£0.05 1.67 0.1974
NoH 0 0.24£0.24 0 0.2:0.06 0.04+0.04 0.08+0.05 0.09£0.03 0.09:0.03 0.09£0.03 0172007 0.23+0.09 0.14£0.06 0.63 0537
BWOH 0 ] 0.04:0.04 0 0.08£0.05 0.04£0.04 0.640.148 028:0.10b  0.2840.10b 0.29+0.10 0.1740.07 02340.13 0.1120.05 0.29:0.06 0.1440.10 0.64 0.6359
o 24.1247.01 18.9242.38 17.52:4.23 14.3642.53sb 15.8843.462 7.9640.9% 0.48£0.10 0.420.11 0.52:0.10 3.5140.66b 3.3420.890 9.03+1.62a 0.0640.03 0 [ 0.07 09283
3] 0.420.14 0.16£0.04 0.640.19 0.32:0.14 0.16£0.04 0.2810.15 27240268 2.0420.368 1.2420.33b 0912027 0.66+0.07 0.66:0.18 0.43£0.26 0.1740.05 0.2640.14 321 0.0474
Ed 1 0 0 0 0.0410.04 0 0 03240058 0.12#0.i2b  Oc 0.140.068 0.03£0.03b 0.0620.03ab 773 0.001
Parasitoids
HE 0 0 0 0.04:0.04a 0b ob 0.16£0.04 0.08£0.05 0.08+0.08 0.0640.03b 0.09:0.09ab 0.1120.07a 0.03£0.03 0.0340.03 0.0340.03 029 0.7466
A 0.16+0.07 0.08+0.05 0.16£0.07 0.24:0.07 0.04:0.04 0.04£0.04 0.04£0.04 0 0.08:0.08 0.2310.06 0.06£0.03 0.09£0.06 0.11:0.05 0.1740.07 0.06+0.03 345 0.0382
AEMER 0042004 0.040.04 0042004 0.1240.12 0.04+ [ ) 0 0042004 0.03£0.03 0.0940.03 0.0340.03 0.0610.03 0.11:0.03 0.060.03 04 06723
ReE 0.0620.06 0 0.09:0.06 0.03:0.03 0.030.03 0 039 06774
PERR R 0 [} 0.04+0.04 0 [ 0 0.04£0.04 0.03+0.03 0 [ 0.03+0.03 0 0 105 0.356
PR 0.04:0.04 0 0 0.04:0.04 0 0 0.0840.05 0,08£0.05 0.16£0.07 0.09+0.03 0.11£0.05 0.17+0.08 0.52 0.595
[.1: 238 0.0840.05 0.16:0.07 0.2420.12 0.16£0.04 0.28£0.05 0.2840.08 ] 0.0420.04 0.04£0.04 0.4620.03 0.5420.15 0.63£0.19 0.640.08 0.8£0.10 0.91£0.29 282 0.067
B2 0.0840.05b 0.32+0.08ab 0.6440.252 0.4840.20b 0.4820.15b 1.24£0.238 0.4420.15 0.52£0.19 0.8+0.23 080,15 0.8320.20 0.54£0.03 0.3120.07 0.69+0.16 0.37+0.09 441 00164
AR 0.16£0.12 0.320.14 0.2:0.09 0.2840.14 0.24£0.19 0.2420.10 0.4820.16 0.28£0.15 0.5240.17 0.34£0.12 0.26£0.07 0.410.12 0.09:0.03 0.17:0.10 0.1740.03 033 0722
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2008 2009 2010 2011 2012
Taxa Figo P
KMD1 KMD2 KCK KMDI KMD2 KCK KMDI KMD2 KCK KMD! KMD2 KCK KMDI KMD2 KCK

: 2820 0.20+0.06b 0.24£0.16a 3 0.08£0.08 0.44£0.19 0.0810.05 0.430.06 032015 0.4420.15 1.440.24ab 0.5740.12b 1.89+0.49 0.1720.07 0.03£0.03 0.14+0.09 091 0.4092
R 0 0 0.2¢0.15 0.2£0.11 0.320.19 0.2820.12 0.360.12 0.240.06 0.4410.12 0.54+0.08 0.23£0.10b 0.83+0.208 0.4£0.15 0.17+0.11 0.2940.06 469 0.0128
A 0 0.28+0.08 0.04+0.04 0.68+0.15ab 0.56£0.07b 1.1240.242 0.3610.07 0.28+0.12 0.2430.07 120.32 0.57+0.14 0.640.19 0.29£0.06 0.2+0.03 0.49:0.12 0.55 0.5795
B ki 02410.07 0.3240.08 0.28+0.08 0.04£0.04 0.240.11 0.0840.05 0.2420.07 02+0.09 0.1240.08 0.3740.10b 0.89:0.158 0.6640.12ab 0.09£0.03 0.03:0.03 0.0940.03 242 0.0979
I Rb R 0 0 0.04+0.04 0.04£0.04 0 0.08£0.08 [ 0.04:0.04ab  0.12£0.08a 0 0.0620.03 0.06£0.03 0,0340.03 0.09:0.03 0.06+0.03 264 0.0798
AR 0 ] 0.08+0.05 267 00777
L3 bl 0.1240.08 0.04+0.04 0.08+0.05 0.24£0.07 0.2£0.09 0.2420.10 0.96+0.39 1684055 1.44£031 0.14+0.05 0.1140.05 0.11:0.08 0.2+0.11 0.29:0.15 0.23:0.03 035 0.7039
3oL 0.080.05 0.0840.05 0 0 0 0.0840.05 0.240.11 0.08£0.05 0 0.17+0.08 0.0620.03 0.11£0.05 0.2640.03 0.26:0.09 0.1420.08 224 0.1152
Predstors

[52) 0.0420.04 ] 0 0.08+0.08 0 0 0 0.0920.06 0.0340.03 0.03:0.03¢ 0.1420.06b 0.2940.06a 0.97 0.3844
[3d 2] 0.2+0.09 0.3240.12 0.4410.12 0.2410.12ab 0.08+0.05b 0.3640.13a 0.04£0.04 0,08£0.05 0.04+0.04 0.71£0.22 0.7120.19 0.4£0.11 0.2640.03 0.09:0.03 0.234£0.07 0.34 07109
e 0.8410.38 0.8+0.14 1.68£0.29 3.8440.43 2442044 344065 1.24£0.09 0.92£0.29 0.96£0.19 3311138 1.2340.32b 1.5120.46b 1.06£0.15 1.29:0.19 1.3420.37 25 0.0902
NAHFH 9.441.02 6.2421.40 7842218 18.9243.61b 20.84+4.07a 11.7243.04b 0.44£0.20 0.64£0.37 0.1620.10 L71£0.51a 051£0.13b 1.0920.21ab 1.1140.320 0.2£0.06b 0.060.03b 632 0.0032
MAREN 22241288 20.5243.06b 33.3245.50n 35.8843.17 27.4442.12 30.6£1.71 30.6£1.99 2304231 238124 8.14+1.06b 7.49:1.13b 11.651.068 5.43£0.51 5.7120.62 5.5120.72 47 0012
BRR 0.04£0.04 0.12+0.08 0.08+0.08 0.1240.08 0.280.08 0.240.09 0.2£0.09 0.04£0.04 0.04£0.04 0.86£0.14 0.94+0.10 1092021 0.17:0.08 0.03£0.03 0.11+0.05 0.01 0.9887
s 2 0.2¢0.11 0.04+0.04 0.1240.08 0.5220.16 0.2840.12 0.2420.10 0.6840.15 0.5240.10 0.56+0.29 2.17£0.37a 0.8320.15b 2.06£0.308 0.57£0.16 0.5120.15 0.7720.12 5.36 0.0072
RMRR 0.120.08 0.28:0.14 0.2+0.06 0.1620.12 0.2840.10 0.240.09 0 ° 0.16:0.04 0512022 0.23£0.10 0.420.10 0.8940. 142 0.2340.12b 0.6640.128 2,08 0.1339
MM 0.04£0.04 [ 0 0.1620.07 0.08£0.05 0.16£0.07 0 0.08£0.05 0 1234026 1.26£0.17 1430.46 0.23£0.07 0.29:0.09 0.2340.03 0.02 0.9842
U3 2.4£030 222052 1.64£0.32 0.440.12b 0.56+0.18b 1.6810.41a 0.64+0.19 0.2+0.15 0.7240.52 0.1120.03 0.17+0.08 0.17£0.07 1.4940.19ab 1.3140.15ab 2440422 294 0.0607
A 13.0841.70 15.2£2.00 11.1622.49 7.88+1.092b 6+1.12b 10£1.13a 2.3640.54 2.4840.30 2.0420.44 0.9740.16 0374015 1.06£0.30 1.37:0.28 0.86£0.12 1£0.31 121 03055
RBH 2.6£030 2.1620.40 1.840.52 0.5210.10 0.4£0.13 0.52+0.28 0.6+0.11a 0.16:007  0.16x0.12b 0.8+0.17 0.9420.21 094£0.22 1.6640.19 240,35 2.1120.40 1.02 03678
Hak 5.52:0.84a 3.7240.26a 19240316 3.96:0.44 3.82047 4.04£0.52 4724039 5.2440.50 4524063 8.06:0.81a 3.69:0.58b 61740948 * 2.1120.37ab 1.94:0.38b 2.83:021a 5.14 0,0087
BA 0 0.04:0.04 0.04£0.04 0.0420.04 0 0.0410.04 0.04£0.04 0 [ 0 0.09:0.06 0.06:0.03 0.03:0.03 0.0940.06 0.06£0.03 05 0.6071
L 0.040.04 0.08+0.05 0.04£0.04 0.12:0.08 0.0420.04 0.040.04 0 0.1240.05 0.0440.04 0.1440.16 0.06:0.03 0.110.05 0.26:0.05a 0.03£0.03b 0.1740.03a 121 0.3066
1S ] 0.08+0.05 0 0.040.04 0.76£0.308 0.3240.14b 0.8+0.332 0.08+0.05 0.1240.08 0.1240.05 0.03:0.03 0.03:0.03 0.06+0.06 0.29:0.08 0.17£0.03 0.2320.07 143 02479
Detritivores
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2008 2009 2010 2011 2012
Taxa Freo P
KMD1 KMD2 KCK KMDI1 KMD2 KCK KMD1 KMD2 KCK KMDI KMD2 KCK KMDI KMD2 KCK

.13 0.12£0.05b 5.5243.38a 0.4420.39% 122036 1.8£0.14 0.72+0.20 107242.30a  328£110b  6.56x1.18a 5.6643.008 1.3440.36b 231204520 5.89:1.84 3461048 4.0621.31 167 0.1965
R a3t 3.2841.44 268:1.03 296+1.18 35.84+10.97 40324927 3124884 68.72+13 91 15445418 45364874 78.46421.17a 36.4344.21b 66.63£14.348 1.0640.51 0.46+0.39 0.57£0.30 408 0.0218
LY L 13.8£10.68 4.5621.27 20.24£12.36 2.08:0.54 0.2£0.11 0.88£0.26 16.04£1.00a  7.2:204sb  6.04<L1b 56.14£14.52 70.43£8.93 86.2646.82 115.86429.24 62.9749.81 69.97£10.68 233 0.1056
Wit 4.16£0.99 3.4840.52 5.8840.91 1.5240.36 224028 0.7620.17 6.84:0.98 824184 5.56£1.12 7.37:161a 2.7740.38b 3.09£0.43b 2032041 0.8:0.18 1.240.23 227 0.1119
L2 0.36£0.10 0.44:0.12 0.6£0.18 080,30 0684029 0.8£0.21 1.6£0.61b 44410968 2.44:045> 0.46+0.23 0.4920.11 1.26£0.22 03120.16 0.290.10 0.11£0.03 31 0.0524
BN 0.8:0.21sb 0.2410.10b 1.6420.23a 1.4420.41a 0.76£0.07b 1.9620.608 0.44£0.168b 0.2:0.09% 08840238 0.2320.11 0.1140.05 02:0.10 0.1420.08 0.06:0.03 0.2320.11 12,14 <0.0001
Others

E 1:e0 11.88£1.44sb 9.12£147b 16.5242.90n 12.72£1.19 18.5642.47 14.8421.51 6.08+ 6.12¢ 6.04£1.12 38.3743.908 16.6342.74b 27.9745.70sb 41.09:10438 178345506 12.71:2.25b 476 0.012
.23 1.36+0.44 0.7240.17 0.68£0.14 0.640.18 0.1620.04 0.440.09 144 1+ 1.64£0.58 0.14£0.05 0 0.09 1.09:041a 03120.11b 0.8920.49b 435 00172

Mean+SE (7=3, No. of 0.25 m?). P values are caulated based on randomized complete block ANOVA with year as a random factor on arthropod density using Proc Mixed, Values within rows at the same year

followed by the same letters are not significantly different based on Tukey’s multiple-range test, a=0.05. P values in bold indicate that Values have significant differences among rice types.
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2.3.2 ¥ crylAblvip3H RPIHERE

PRC MM EX 54 R AR 3.2-K 3.6 A% 3.17, MEFTLUBLMERT 2011 F£K
NI K 2011 M 2012 FKNX 1 F, Br KBAMBLZRFEERZI, 2010 FEFMAP Br K
BAXNREZANENTENYHERFEREER. KN ITRK AP, 2010 £/ 2011 45 B
KB BT HYREZEANER, KELFAEEREZRN 13.1%M 9.7%, H+
97.7%%0 87.6%REB7E PRC T —HB B4, (HRIURH A BHR B ER K 65%H
65.5%; ZEKN I KRB AF, 2010 3] 2012 4, KBEAFHET LR 1.0%. 1.3%H 3.5%,
FH P 100%-90%7F01 80%, SEBFE PRC 217 158 — 518 BK T, (B REVEE AT R BE S AR 7F 67.6%.
32.1%%0 40.9%, &R LR, WHESHIMBENASRIREXEEER B TEFNEFEE, Brk
TERIX B 2 18] R A A B vk AR DU bR e

YIMIELEKRT 0.5 WE D T-0.5 Z AR EBYEIBA DL MBS, TNEXE 0.5
0.5 ZEPMHNEEX EREEW. NIHRESTHE R, TRWHLES IR
Wk —F Mo, TLARABME Br KB BZ AN THERERIMIEEERZ
b, RESEREZRIBRABERE.
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Fig.3.2 PRCs and species weights of the unsprayed Bf (G6H1) and non-Bt rice (XS110) at
Changxing I in 2010. Taxa with species weights between -0.5 and 0.5 are not listed because

these have little influence on the curves
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Fig.3.3 PRCs and species weights of the unsprayed Bf (G6H1) and non-Bt rice (XS110) at
Changxing I in 2011. Taxa with species weights between -0.5 and 0.5 are not listed because

these have little influence on the curves
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Fig.3.4 PRCs and species weights of the unsprayed Bf (G6H1) and non-Bt rice (XS110) at
Changxing II in 2010. Taxa with species weights between -0.5 and 0.5 are not listed because

these have little influence on the curves.
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Fig.3.5 PRCs and species weights of the unsprayed Bt (G6H1) and non-Bf rice (XS110) at
Changxing II in 2011. Taxa with species weights between -0.5 and 0.5 are not listed because

these have little influence on the curves.
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Fig.3.6 PRCs and species weights of the unsprayed Bf (G6H1) and non-Bf rice (XS110) at

Changxing II in 2012. Taxa with species weights between -0.5 and 0.5 are not listed because

these have little influence on the curves.
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Table 3.17 Mean densities of species groups identified from the PRC between Bf (G6H1) and non-Bt rice (XS110)

2010* 2011 2010° 2011° 2012° Bt main effect
Taxa
Non-Bt Bt Non-Bt Br Non-Bt Bt Non-B¢ Bt Non-Bt Bt Fisz g
Entomobryidae 0.07£0.07 0.20+0.00 5.89+1.87 3.40£0.40 3.47+3.07 33.8733.07 3.70:0.88 25.60+11.43 4.45:0.67 5.0342.57 1.79 0.1900
Isotomidae 12.33£ 5.11 4.40+1.29 38.60+ 12.31 78.46+14.09 0.80+0.80 3.60+2.27 0.61 0.4375
Sminthuridae 9.80+ 3.13 13.27+ 8.01 18.91+2.88 13.23+3.72 0.07+0.07 0.0020.00 0.15+0.05 3.03£1.22 0.1740.06 0.10£0.07 147 0.2303
Delphacidae 125.33£26.75  87.07+23.38 89.26+3.87 77.57+4.85 336.87£88.39  374.20+142.02 9.82+0.93 10.88£1.15 15.58+0.81 31.1842.45 1.10 0.2979
Cicadellidae 25.87+2.38 17.40+ 0.99 37.51£2.91 61.17£3.13 22.33£6.30 26.00£6.45 18.6310.78. 12.95+0.99 5.08+ 0.41 9.12+0.57 1.48 0.2295
Chloropidae 4.73+0.18a 5.07+0.79 2.57£0.32a 2.3120.32a 4.931.35a 6.27+1.03a 1150122  1.43x0.23a 0.93+0.08b 1.57£0.18a 5.40 0.0237
Ephydridae 5.20£1.01 433+ 0.57 21.77£0.51 20.00+2.12 5.47+1.87 4.33+0.98 2.83+0.44 3.40£0.30 1.98+0.19 1.85+0.15 0.00 0.9926
Cecidomyiidae 1.00£0.35 1.93£ 0.64 0.89+0.21 0.89+ 0.16 2.20£0.81 1.4040.12 0.57+0.12 0.72+0.10 0.25£0.06 0.22+0.05 0.53 0.4698
Miridae 0.07£0.07 0.07+ 0.07 0.71£0.14 0.74+0,07 0.30+0.05 0.05+0.04 0.00+0.00 0.05+0.03 238 0.1286
Cyrtorhinus livilipennis ~ 13.73£0.93 13.33£ 1.97 5.340.47 6.51+1.11 28.60+5.68 19.33+5.49 0.97+0.18 0.23+0.08 2.80£0.28 4.65+0.57 0.13 0.7206
Ceratopogonidae 2.20£0.99 207+ 0.24 4.37+0.49 3.800.46 10.13+1.88 11.40+£1.94 1.8740.21 3.0240.81 1.430,27 1.270.27 0.15 0.6954
Psychodidae 3.00+0.64 2.47+0.74 0.94+ 0.24 0.690.09 1.20+0.58 2.73£0.47 0.08+0.04 0.10+0.05 0.17£0.04 0.08+0.04 0.00 0.9635
Phoridae 1.13£0.13a 0.60+ 0.12b 0.26+0.05a 0.3120.14a 0.73+0.18a 0.80+0.31a 0.550.09a  0.32+0.09a 0.75+0.14a 0.48£0.09a 7.07 0.0102
' Pyralididae 1.93+0.18 1.53x0.13 0.26+ 0.07 0.2020.09 1.60+0.12 1.53£0.48 0.30+0.05 0.120.04 0.43+0.12 0.45+0.14 238 0.1289
Phlacothripidae 0.13+0.07 0.07+ 0.07 0.310.07 0.57+0.16 0.00+0.00 0.07+0.07 0.18£0.10 0.00+0.00 0.34 0.5613
Aphididae 2.40+0.40 2.40£0.50 2.40£0.41 5.40+1.61 2.67£1.05 3.67£0.47 0.85:0.15 0.40+0.07 2.00£0.26 1.5240.22 0.04 0.8411
Sciaridae 0.40+0.12 0.140.08 0.47+0.07 0.47£0.18 0.07+0.04 0.00+0.00 0.00+0.00 0.07+0.05 0.74 0.3921
Braconidae 2.130.24a 0.33+0.18b 0.71x0.14a 0.310.05b 1.40£0.31a 0.80+0.20a 0.7740.11a  0.1720.04b 0.77+0.10a 0.15+0.06b 86.19 <0.0001
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2010° 2011° 2010°

2011°

2012° Bt main effect
Taxa
Non-Br Bt Non-B¢ Bt Non-Bt Bt Non-Bt Bt Non-Bt Bt Fis P
Trichogrammatidae 0.87+0.24 0.73£0.24 0.80+0.12 1.1720.25 0.070.07 0.13£0.07 1052016 0.550.18 0.100.01 0.13£0.05 1.03 0.3136
Eulophidae 0.40+ 0.00 0.40+0.00 0.310.08 0712 0.31 0.67£0.29 0.80£0.31 0.25£0.08  0.17+0.07 0.25:0.04 0.08+ 0.04 025 0.6167
Pteromalidae 0.80+ 0.31a 0.27£0.07a 0.74:0.22a 0.54+0.13a 11330298 0.60:0.20a 0.10£0.04a  0.07+0.04a 0.85:0.08a  0.47£0.06b 9.75 0.0028
Scelionidae 0.07+0.07 0.20:0.12 0.03£0.03 0.06+0.03 03320.13 0.53£0.33 0.12£0.06  0.10+0.04 0.12£0.06 0.13 0,05 0.54 0.4643
Chironomidae 10.87+2.74 5.00+ 0.35 6.340.48 6.57+0.83 3167509  34.87:2.58 62202330  67.80+23.62 31724554 35.83:7.18 0.03 0.8678
Culicidae 1.53+0.57 1332055 0.00:0.00 0.09+ 0.03 10.40£3.38  6.40+1.79 0.42:011 027009 1.88£0.40 235+ 0.36 0.01 0.9389
Dolichopodidae 0.00< 0.00 0.20+ 0.20 1.06 0.17 037+0.13 1.20£0.12 0.930.35 028£0.06  0.330.09 0.30:0.05 025+ 0.09 130 02591
Empididae 1.20% 0.20a 0.67+0.07a 1,60+ 0.17a 0.910.26b 2.80:023a  327:055a 0.77:0.14a 037+ 0.0% 1.55+0.19 1.20+0.18 7.1 0.0100
Veliidae 0.33£0.33 0.13+0.07 0.26:0.16 031021 0.20:0.12 1.47£0.58 1776058 2.98+0.30 1.95:0.60 1.38£0.41 239 0.1279
Staphilinidae 020+ 0.12 0.07+0.07 0.40+ 0.10 0.77:0.13 0.60+0.35 0.53£0.44 0.08£0.04  0.33x0.09 0.15+0.03 0.17£ 0.04 2.64 0.1095
Micryphantidae 0.13+ 0.07 0.13£0.13 0.09+ 0.06 0.1120.07 10.07+3.35 5.80+1.94 1.17£0.12 1.60+0.34 5.62+0.64 6.17+0.64 0.09 0.7625
Theridiidae 6.60+0.23 3.60+ 1.78 1.37:0.36 1.77+0.31 4.87:1.54 4.00£0.42 0.40£006  0.30:0.04 1.37£0.17 218+ 0.24 0.14 07132
Lycosidae 0.13+0.07a 0.07+ 0.07a 0.03£0.03a 0.20+0.07a 1.47£0.07a 1.80+0.23a 1.65£0.13a  3.42+0.53b 24040258  2.43:0.34a 6.70 0.0122
Tetragnathidae 140 0.20b 320+ 031a 1.77+0.10a 2.17:0.25a 4.87£1.092  6.60+0.76a 152£0.13b  2.13£0.22a 3.03:042a  4.03:041a 12.59 0.0008
Salticidae 11340292 2331232 0.38:0.070  0.73x0.11a. 03520122  047+0.13a 4.73 0.0338
Pisauridae 0.270.18 0.07£0.07 0.13:0.04  0.12£0.05 0.22:0.08 0.40:0.08 0.54 0.4642

a Changing [; b, Changxing II

Mean+SE (n=3, No. of 0.25 m?). P values are caulated based on randomized complete block ANOVA with year and site as random factor on arthropod density using Proc Mixed, Values within

rows at the same year followed by the same letter are not significantly different based on Tukey’s multiple-range test, P=0.05.
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Fig.3.7 PRCs and species weights of the unsprayed Bt (T1C-19 and T2A-1) and non-Bf rice
(MHG63) at Jinhua in 2011. Taxa with species weights between -0.5 and 0.5 are not listed

because these have little influence on the curves.
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Fig.3.8 PRCs and species weights of the unsprayed Bt (T1C-19 and T2A-1) and non-Bf rice

(MHG63) at Jinhua in 2012. Taxa with species weights between -0.5 and 0.5 are not listed

because these have little influence on the curves.
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Fig.3.9 PRCs and species weights of the unsprayed non-Bf (T1C-19 and T2A-1) and Bt rice
(MHG63) at Changxing I in 2012. Taxa with species weights between -0.5 and 0.5 are not listed

because these have little influence on the curves.
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Fig.3.10 PRCs and species weights of the unsprayed Bt (T1C-19 and T2A-1) and non-Bf rice

(MHG63) at Changxing II in 2012. Taxa with species weights between -0.5 and 0.5 are not

listed because these have little influence on the curves.

and T2A-1) and non-Bt rice (MH63) lines in 2011 and 2012 at Jinhua

R F A E S BE BE A AE B AL

Table 3.17 Seasonal density of species groups identified from the PRC between Bt (T1C-19

£ 3.18 &4 K 2011-2012 4E B AKBE(T1C-19 R T2A-D)FAIFTRE (MH63) Z[H]

201 2012
Taxon
TiC-19 T2A-1 MH63 Fago P TIC-19 T2A-1 MH63 Fog P

Herbivores
Delphacidae 140.60+41.51 158.52+50.67 166.32+47.35  2.14  0.1268 157.91+21.25ab  137.91+22.80b  197.29+32.94a 343  0.0369
Cicadellidae 6.48+1.16 6.36+0.88 6.12+£0.95 0.29 0.7486 23.43£2.13 22.71£2.49 22.06+1.96 0.29  0.7483
Chloropidae 5.00+0.86 5.84+1.06 4.88+0.82 0.64 0.5298 5.97£0.76b 11.29+1.22a 9.31+1.00a 10.13  0.0001
Ephydridae 4.56+0.45 4.04£0.52 5.52+0.71 1.51 02296 13.77+£2.26 14.17£2.05 12.51£1.57 027  0.7639
Miridae 0.00+0.00 0.00+ 0.00 0.12+0.09 19  0.1584 1.03£0.21 0.54+0.11 1.00+0.18 237 0.0997
Aphididac 3.04+1.14 2.00+0.84 2.00+0.95 124 02995 1.83+0.54a 0.97+0.46b 1.66+0.45a 427  0.0171
Cecidomyiidae 0.80+0.37b 2.48x0.6%9a 2.1620.67a 6.70  0.0024 1.37£0.22 2.57+0.49 1.63x032 1.86  0.1624
Parasitoids
Braconidae 0.60+0.17b 0.3620.14b 1.44+0.39a 7.00 0.0019 0.43+0.12 0.74+0.18 0.69+0.20 0.73 0.4864
Mymaridae 0.20+0.08 0.20+0.10 0.20+0.08 0.01 09866 1.54£0.29 1.1720.27 1.11+0.27 126  0.2896
Eulophidae 0.32+0.13b 0.24x0.10b 0.92+0.22a 581 0.005 0.40+0.15a 0.23£0.10b 0.66+0.16a 3.84  0.0255
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2011 2012
Taxon
TiC-19 T2A-1 MH63 Fn P TIC-19 T2A-1 MH63 Fas P

Diapriidae 0.48+0.20ab 0.76+0.38a 0.20+0.16b 352 0.036 0.26+0.09 0.40+0.11 0.20+0.08 126 0.2890
Predators
Empididae 0.72+0.30b 1.20+0.21a 0.64+0.15b 495 0.0102 3.06+0.52 4.89x1.12 3.83£0.55 140  0.2527
Veliidae 0.48+0.22a 0.00+0.00b 0.08+0.06a 424 0.0189 0.11£0.05 0.29+0.11 0.14+0.09 1.26  0.2898
Cyrtorhinus

20.80+4.52b 24.52£3.53a 27.72+5.28a 3.69 0.0307 11.49+2.13 10.34£1.74 15.54+2.57 1.78  0.1744
livilipennis
Anthocoridae 0.00+0.00 0.08+0.06 0.1240.0 1.1 0.3398 1.3420.35 0.63+0.14 1.00+0.25 132 02714
Micryphantidae ~ 0.2430.17b 0.12+0.07b 0.800.27a 62  0.0036 0.46+0.20 0.23£0.12 0.23+0.07 064 05275
Theridiidae 5.32+1.25a 2.68+0.81b 5.64+1.37a 525 0.0079 4.29+0.86 3.63+0.59 3.66+0.71 0.14  0.8684
Tetragnathidae 2.72+0.58 2.2420.52 2.44x0.56 0.24  0.7855 4.5120.60 3.03 £0.41 3.71£0.62 219 01185
Detritivores
Entomobryidae 0.04+0.04 0.08+0.08 0.08+0.06 0.15  0.8608 19.14+4.76 12.83+2.61 14.71x3.23 0.68  0.5081
Isotomidae 0.68+0.31b 4.60+2.29a 0.88+0.49b 436  0.017 70.69£15.39a 56.49+21.72b  81.34£2746a  7.61 0.0009
Sminthuridae 0.64+0.34 0.08+0.08 0.68+0.28 3.08 0.0535 40.00+7.80a 12.29+2.70b 17.23+4.20b 222 <0.0001
Ceratopogonidae ~ 2.96+0.47 3.80+0.54 2.76+0.48 1.78  0.1771 3.49+0.63b 4.43+0.54a 3.49+0.57ab 395  0.0229
Psychodidae 1.08+0.27b 3.08+0.47a 1.76+0.49 878  0.0005 1.3120.31 1.60+0.32 1.63+0.32 0.71 0.4954
Phoridae 0.16+0.07b 0.36+0.11ab 1.20+£0.42a 521  0.0082 0.57+0.16 1.03£0.37 0.57+0.21 037  0.6946
Others
Culicidae 1.9210.57 1.12+0.26 1.440.36 037 0.6931 0.29+0.13 0.60+0.17 0.46+0.11 222 0.1147
Drosophilidae 0.12£0.07 0.48+0.19 0.40+0.18 191  0.1571 0.37+0.16 0.34£0.19 0.60+0.23 098 03792

Means +SE (No. of 0.25 m?) based on the 5, and 7 sample dates in 2011 and 2012 at Jinhua, respectively, with

three replicate plots each year. Values within row at the same year followed by the same letter are not significantly

different based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, P=0.05.

P values in bold indicate that values have significant differences among rice types.

3 it

LELAEZHERHIKBRROFRLERERY, Br KBERELRT, FHHIVED

BB AR R AR SR BEARAER: HatERRBXRL AN, FERR
SRS . ERRARBRROAREERIER RS/ MER, @R B R EAA
R SRR R BENRRAERAHRRKEL. B, RERERIRAR
S, DURBIRKISH i 0R. MRl BREESRRISURGRL RRM RISV KABERE, T
BtEREB SR . B BEPFEHERNRSENEESMTE, I RERNE
EEEETFHRE. KASEEAT, DRANRAENEERAN A G FANESH B
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M EE. Shannon-Wiener ZHHEIEH . H5IEIRYCM Simpson MHAR P HTEED RILH[E
A BoKBRMBZEEZELN, ROBBAFEER.

BENZHERBETNEHSEZ — BRHANELSHKTHIER, SRERNRTH
HRERAESYE, SR, SESAORRTRETYHNEER. XRER, WA
ERREE LERBARAMNERMELAHSHENREXR, —RAIBERSERHSENS
BEMEAS, FEMRENYHRRBENSHYE. ¥ XAYMHFEEK. Shannon-wiener £
REPETE 3. 395 B F BOR0 Simpson RSB PRSI EORE R £ B, K Simpson
ZREREIBEHREARD, EXEEFHERRK, HIERE R LR,
EEMTNERRASHEBAT, WHEIIWBEESHIE Br KBANBEZEAZHELTER
AREER, RELEBEATHEEZSR, RANENMHEZEEAFTHEUNES .

PRC A& RRANFER KMD M BZ A RNBNTHGSIMBHEFEREER, 5F
MATERREE Br KBRMBZRAFASFEEEER, AP KELFRBERNEZRA
7.5%, TOEUFERT B A ARRE 75.7%, B WY HSIYIBER A RRES R BRERES5E,
FFhZ EAE B R SRS, R ES TS RRADH R EFRE —BHED
B EF, TRYHFHEEENRAHAFE—EM, PR RALBENFRERARITOHN
TUEH, EEEPCER. R, FaER. SRR BER. LlREL FERPRK
SRR, BER. R BREXTHERER. REKEE. LB, HaRh BeRXY
EHPARARER HARHEERNERENNEREKBRMZHEEER.

PRC Mt R R crylAbivip3H FE II7KTE GeHI1 Xt R 8] AN W R B o
SEZTH 3 FHEER, KBAFHNEZERNBEE 1.0%3] 13.1%, BREHEE 32.1%3
67.6%Z 18], A LA BB YIBEE A2 B KI5 B AR (] 5182, MM EHENR SR
WES, NPRHRELBENRFEESTRIL, FERERN #2012 4, FIRBHX
182010 6, &/DEKY IR 2012 4, FEICRHCE TR 1T/ 2011 4, JRBRBHK N
#2011 48, MESRIAOKDS TR 2010 4, Bk 112011 6548 B KREAIX 2 [ F
EFo

PRC & RK\H crylC 5 cry24 BEKFE TI1C-19 F T2A-1 BRK 112012 F2.5F,
KBAHNBZ AARFEER, KBRFAXNEROEREE 0.9%3) 31.3%, RENETE 39.9%
¥ 83.9% 18], B WA B AhYIBEIE 2 5K E S B B R ] 518, &2 REENR LR
SEES, PHNENZEESNERERY, BREANNOHZANERFEEZRZH, K8
HEREER.
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B KBAX BZ R HABROHHEEFEER, TRETEHNXEREX: 88—,
BT Br KB SHEE A A RENBANREBRN, RABFENRNETFEE LS
BEZ ZEEM, RN USSEEE RN AR EREETRTRE, AENES —IENX
RE D R OR SR URBASHEE RO EMER, Br KBEZZRTHEBRR, HiE
SERET, FEHBRORBSENEEREMERTUNBEN®, HFHUENBERE
A EYENEERNEERERT B KR, EKEEHASZRERA L TIRGEE
F 4% Cryl1Ab 5% Cryl Ab/CpTI R S BUR K —LIRZ RS, BHIFAR. SR, S\mhM.
M A U REKERAXNRE EEEREKES. 2004, EKESE. 2005), BREEHN
ZRXPUFLEBREMNARSRBENI LR oyl BEAMBEZRALEEESR, AL
HEBETHE, H$ERPLH-HERNER EERTHRBRESE. 2008), AR, BrK
BNEFERIEFEEARLAHBARAF —ENAETREW. AN, RITKAETERE
EXRAMREZARRE, ZHEIESEHREENEUEBRNTRY, HEKA Br K
5 H AN B 2 (AR I A A FE SRS A R s SR AE E (AR B B0 B R R A
MRS, REINMLSEHERRBD, S FEHAZS, ERHTRBBRER, NiXERXA
HEHFELHHROER, DWRRAAEGEERGDOFHBETERL. B, Br KENED
RENZEOEMEAZNEWIUENAFEIRERYNFEERHEENOHE, B BA
X K EMC S E HEAEN, FIL UMY F EREBYHREBELBECTNEENE
WHPTMR, AXERFALUES, CRAMHENRAFEERNERIFRERIKERME
¥M. Gao ZHRRSE RILHS CAMNBHRAFER-BABNMENEY LRI EEH
S F| R H KA KMD1 1 KMD2 K1 H(Gao et al. 2010). FIRY, EAEKRLEF, BY
MR AZNEERBREYN, HATRABEGRIENFHEEEAK. REREE. K1
KR, KRS, EARAENEN, BERL SHUREEEFHEE REKR
BREETRIERY, MEEH RSB ENn, ENEEENEY, BEESREA
FRMMEANE SR — CRE LM ERERRN, BRI REZ A
HENMBARNA - LEWIHEEENARDBENRL, WKEROEDHLS.
HEX, BERYEENREEABNEHE, BRSEBEIERUCEAKHEKBRERER
HEY, FUBESEHNME —RRBRM CARH#EETS. A5, B EETLLEY
EYEREEN B RRBF RS, LHETRASEE EE RN IBFERKHEEHD
ME—F, Bax THEERR, BONNMEDN, REBENEFRRSHRATHEETRE

LFERREW, BAERE, BYRENSENZRASNBERENRERHE®R, iR
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REERUENFHEE, ZAMRERPRUBERIRANTEEL L REKBEUNY
W: B=, KBASWH Br EATRAKERBE LIRS, B4R EHREAEHE 4
RURBERE, BRRFEWE, FAMETENARABTRNERLXBRNHBTEEIE
W, ANEERARABERTRE, RARELXERNLDXRE RWTHREFAFRELE Br K
B EEHOZ LR LRR, HEERTHSHLEIRE, FERE, BaLSENZREL
MEETEH TR, UEBHAENEN: £, B EREBEANABERAZ FUES
BT RL, KBS EDERIE B AN HL RE—EH, THLEEHE)
BRITHNRE, #MxBROFHBERREBEZW, W0 Chen % 2012 FBILEM 4
MERRBTFRERH KMD2 3§ K AWM= EE BENWHIER, I ERE R nE—
SmE, BRMHRFEEEOAETRSE, KMD2 LB AERNEEEERTFENE
Xiushuill(Chen et al. 2012), HRARFNHARBRMEFE cryldb ERH KMD1 HEBEH
BB RS, HRE. FIAEENETREK FYEFERKCK, E KMD2 ks
REM BB NE R 0.5-1.0 AL L(AHEZ. 2005), Faria &3 Br TK3EXiF
(Rhopalosiphum maidis) FEE EHRIMRHER, TR B EXGENERXKRS BN
REH X, AR NERE b BE M8 N(Faria et al. 2007), Hagenbucher 2585358 =
AERRERY, Br ELEFERNERSE, SEMLERREYRRENEDOERTHE
PRREFNAE, BREDRNEMT, XHIEEF 1R E(Hagenbucher et al. 2013).

FENVEYBEIDREANAL. RSENEEREMAZE. B%ESH. PRC 4
WD RESTR/LAER, LB B KEREXN WSS A TEH, K250
BOT, REEEREN EZERABUN, DPEOERTEEER. NRYHNENLES
WER, REDPAFOHBEEHIFEER, FLOARNEEFCERRETUESRY, B
HEERBRERBFEERTRE B ARSI BRSNS E N R BN B S
. A5, REMER. BEGAEURRE A RUMTERLTRBE R — T
.

BZ, Bt AKBMERTRSGYRERET LEREREN. AT B KB EBEYESY
BENEZWELHEN, VESIYHENR—MITHENERER, Bk, Br KB
RSP T e R i I K B B SRR R AT .
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2 3.1 PiMHR S 2008-2012 4F Br AKRB(KMD1 f KMD2) 53 (KCK) ¥R sh¥rzh ik B4 5 & o
Table 3.1 Composition of guids and individual number of arthropod identified in the surveys
between Bt rice (KMD1 and KMD2) and their control (KCK) at Hangzhou during 2008-2012
ThaeH oy 2008 2009 2010 2011 2012
Guild Family KMDI KMD2  KCK KMD1 KMD2  KCK KMD1 KMD2 KCK KMDI KMD2 KCK KMDI KMD2 KCK
HAFEBHR Herbivores (76.02) (75.46)  (73.56) (73.82)  (67.67) (73.53) (39.71)  (56.69) (48.15) 47200  (50.93) (53.09) (31.03) (39.93) (36.35)
CEF Delphacidae 1252 1388 2079 1183 1095 1703 2112 2330 2188 4762 3646 6575 546 445 457
MR Cicadellidac 5362 4022 4815 6402 3971 5666 214 191 206 592 283 430 1832 1301 1252
Framst Chloropidae 46 83 121 157 155 152 38 55 60 82 45 102 57 45 54
KR Ephydridae 162 195 270 1432 1228 691 42 62 55 143 105 107 48 78 97
BRFY Noctuidae 0 2 0 0 0 0 0 0 2 0 0 0 1 0 1
SERE Pyralididae 3 4 3 41 13 46 65 43 62 53 27 47 42 60 54
L g Tettigoniidae 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
HEskaaF} Pyrgomorphidae 0 0 0 0 0 0 1 0 1 2 2 9 2 2 0
B w4 Catantopidae 0 0 (] 0 0 4 3 0 0 7 0 5 2 4 4
KAl Oedipodidae 0 0 0 0 0 0 2 0 2 0 0 1 0 0 0
2 PR Curculionidae 0 0 0 1 1 0 3 0 1 1 0 1 3 2 3
Kokt Tipulidae 0 0 0 0 0 0 10 5 2 5 1 6 2 3 12
BiEF Miridae 0 3 0 1 5 2 7 1 1 46 35 39 8 4 4
BHR Coccinellidae 0 0 0 0 1 0 0 0 0 1 0 4 0 0 0
B 0%y Thripidae 0 6 0 0 0 0 5 1 2 3 2 2 5 7 5
B D Phlacothripidae 0 0 1 0 2 1 15 7 7 8 6 8 3 9 5
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This R 2 2008 2009 2010 2011 2012
Guild Family KMDI KMD2  KCK KMDI KMD2  KCK KMD! KMD2 KCK KMDI KMD2 KCK KMDI KMD2 KCK
HE Aphididae 603 473 438 359 397 199 12 10 13 119 104 314 0 0 0
TeaR Anthomyiidae 0 0 1 1 3 3 0 0 2 6 2 1 1 0 1
L Ies Cecidomyiidae 10 4 15 8 4 7 68 51 31 32 23 22 15 6 9
W Pentatomidae 0 1 5 0 1 0 0 0 0 0 0 0 0 1 0
8T Scarabaeidae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
LAk Tephritidae 0 0 0 1 0 0 8 3 0 2 1 2 0 0 0
Kt Stratiomyidae 0 0 0 0 1 0 0 0 0 1 0 0 1 0 1
HR WA R Sciaridae 11 8 8 4 2 0 1 1 1 3 5 6 2 0 1
Bhg Saldidae 0 1 0 1 1 0 0 0 1 0 1 0 0 1 0
4 T Coreidae 0 0 0 0 0 0 1 0 0 0 0 0 2 2 1
itk ) Chrysomelidae 2 0 1 2 1 0 2 0 0 5 1 3 1 0 0
i P Agromyzidae 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0
207 Gryllotalpidae 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0
masEEL Tingidae 0 0 0 1 0 0 0 0 0 0 i 0 0 0 0
- F} Tenthredinidae 0 0 0 1 0 0 0 0 0 0 0 0 (i 0 0
HF4HRBR  Parasitoids 031) (057  (0.46) (0.51) (069  (0.83) (141) (195  (2.08) (147 (1.64)  (1.38) 0.99) (1.86)  (1.76)
AR Tachinidae 0 0 0 1 0 0 4 2 2 2 3 3 0 1 0
Laast Pipunculidae 4 2 4 6 1 1 1 0 2 6 1 2 3 6 2
SrIEGI¥%FRL  Ceraphronidae 1 1 1 3 1 0 0 0 1 1 2 0 2 4 2
Er Dryinidae 0 0 0 0 0 0 0 0 0 1 0 2 1 0 0
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e 24 2008 2009 2010 2011 2012

Guild Family KMDI KMD2  KCK KMDI KMD2  KCK KMD1 KMD2 KCK KMDI KMD2 KCK KMDl KMD2 KCK
HBEMER}  Bethylidae 0 0 1 0 0 0 0 0 1 1 0 0 1 0 0
MRl Figitidae 1 0 0 1 0 0 2 2 4 3 3 6 0 0 0
1% 5} Ichneumonidae 2 4 6 4 7 7 0 1 1 15 14 19 17 25 31
H R Braconidae 2 8 16 12 12 31 11 13 20 27 21 15 i 20 11
FREREEFL Trichogrammatidae 4 8 5 7 6 6 12 7 13 9 8 10 3 5 5
#NgF  Mymaridae 5 6 0 2 i 2 10 8 11 46 20 64 5 1 5
/¥Rl Eulophidae 0 0 5 5 8 7 9 5 11 18 8 28 13 6 10
EGN : 73 Pteromalidae 0 7 1 17 14 28 9 7 6 34 20 19 8 4 11
N 2 55 Encyrtidae 6 8 7 1 5 2 6 5 3 12 v 31 23 3 1 3
J"JR/Né%}  Eurytomidae 0 0 1 1 0 2 0 i 3 0 2 2 1 1 2
R Chalalcididae 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
EHMER  Diapriidae 3 1 2 6 5 6 24 Q2 36 2 4 3 7 10 8
ZEMEER]  Scelionidae 2 2 0 0 0 2 5 2 0 6 1 4 7 8 5
WRYERH  Predators (1454)  (1581) (14.32) (14.48)  (1561) (14.19) (16.00) (17.33) (15.34) (7.59)  (1.15)  (6.32) (648)  (10.51) (11.51)
B Libellulidae 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
7S ' Coenagrionidae 0 0 0 1 0 0 2 0 0 0 3 1 0 5 9
¥ 24#  Dolichopodidae 5 8 11 6 2 9 1 2 1 24 23 14 6 2 5
L Empididae 21 20 2 96 61 85 31 23 24 108 34 44 32 38 36
FRME Veliidae 235 156 196 473 521 293 11 16 4 52 13 29 32 3 1
BERE¥  Cyrtorhinus 556 513 833 897 686 765 765 576 595 274 253 394 157 163 164
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R 2 5 2008 2009 2010 2011 2012
Guild Family KMDI  KMD2  KCK KMD1  KMD2  KCK KMDI KMD2 KCK KMDI KMD2 KCK KMD1 KMD2 KCK
livilipennis
M Coccinellidae 1 3 2 3 7 5 5 1 1 30 33 35 6 1 4
pid 22! Anthocoridae 5 1 3 13 7 6 17 13 14 75 29 70 18 14 26
RUFIRR  Syrphinae 1 0 0 5 3 8 0 0 0 1 2 1 0 0 0
P Carabidae ] 1 0 1 0 0 0 0 0 2 0 1 3 1 6
KR Mesoveliidae 0 1 0 25 5 4 3 2 1 0 0 0 8 29 24
i1 cy Chrysopidae 0 0 0 0 0 0 0 0 i 0 0 0 0 0 0
(S Staphilinidae 3 7 5 4 7 5 0 0 4 17 7 14 21 8 23
AR Sciomyzidae 1 0 0 4 2 4 0 2 0 43 41 49 6 3 8
gt Aslidae 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
wE Formicidae 0 ] 0 0 2 2 4 1 4 3 0 0 0 0 ]
i F ik Belostomatidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EER Nabidae 0 0 0 2 2 7 0 0 1 2 0 0 3 11 11
Tt Reduviidae ] 2 0 9 6 7 0 0 0 1 0 0 0 0 0
A Dytiscidae 3 0 2 0 0 0 0 0 0 0 ] 0 11 25 15
H L Vespidae 0 0 0 0 0 0 2 0 0 0 0 2 1 1 0
KR Lygaeidae 0 0 0 0 0 ] 0 0 ] 0 0 1 0 0 0
HoFt Micryphantidae 60 55 41 11 14 42 16 5 18 3 5 5 49 45 83
BREEMKEL  Theridiidae 327 380 279 197 150 250 59 62 51 30 12 33 43 30 35
WkF Lycosidae 65 54 45 13 10 13 15 4 4 23 22 27 54 65 69
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HEEER 24 2008 2009 2010 2011 2012

Guild Family KMD1  KMD2 KCK KMD!  KMD2 KCK KMD1 KMD2 KCK KMD1 KMD2  KCK KMDI KMD2 KCK
LT Tetragnathidae 138 93 48 99 95 101 118 131 113 251 119 188 60 60 84
Bl R Salticidae 0 1 1 1 (] 1 1 0 0 0 3 2 1 3 2
Bk Thomisidae 1 2 1 3 1 1 0 3 1 4 2 3 9 1 6
(R #k Araneidae 2 0 1 19 8 20 2 3 3 1 1 1 10 6 7
BY%E Pisauridae 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0
HHA  Clubionida 0 0 0 0 0 0 0 0 0 0 0 1 2 0 3
MR kRl Pholcidae 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
MEXBH  Detritivores (576)  (5.16)  (7.55) 8290  (11.37)  (7.96) (39.97) (2021) (30.82) (34.89) (34.79) (33.92) (50.39)  (39.95) (46.10)
KAapka Entomobryidae 3 138 11 30 45 18 268 82 164 196 44 78 206 121 142
Z4pksidl  Isotomidae 82 67 74 896 1008 780 1718 386 1134 2617 1236 2251 35 16 20
B®kskl  Sminthuridae 345 114 506 52 5 22 401 180 151 1428 1579 2466 3854 1795 272
BfgkdiRl  Hypogastruridae 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
5 Ceratopogonidae 104 87 147 38 55 19 171 205 139 76 52 69 68 27 39
] 22 Psychodidae 9 11 15 20 17 20 40 1 61 15 16 37 9 10 3
ELGE) Phoridae 20 6 41 36 19 49 1 5 22 8 3 6 5 2 8
E.20g ) Scatopsidae 0 0 0 1 2 3 16 14 15 0 0 1 4 1 3
HBCR Mycetophilidae 0 0 2 3 2 3 1 1 2 2 0 1 0 0 0
FeRF Scathophagidae 0 0 0 1 4 0 0 0 0 1 1 1 0 0 0
Kt Hydrophilidae 2 0 0 0 0 1 1 0 0 0 0 0 0 0 0
HAh Others (338)  (3.00) (411 (290)  (467)  (3.53) 291 (382 (3.62) (8.84) ' (5.50) (5.29) a1y (774 (428)
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it 2 2008 2009 2010 2011 2012

Guild Family KMDI KMD2  KCK KMDI KMD2  KCK KMDI KMD2  KCK KMD1 KMD2 KCK KMDI KMD2 KCK
1 v Chironomidae 297 228 413 318 464 mn 152 153 151 1067 452 744 886 372 199
[ g2 Culicidae 34 18 17 15 4 10 36 25 41 4 0 2 36 10 31
uﬂ&ﬂ Milichiidae 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0
ReBF Drosophilidae 0 0 3 40 5 25 3 7 6 24 9 17 0 0 0
L i 23 Tabanidae 0 0 0 1 0 ] 0 1 0 0 0 (] 0 0 0
Wik Muscidae 0 0 0 3 0 1 0 0 0 6 2 2 0 0 0
waRs Calliphoridae 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
RER Apidae 0 0 0 0 0 0 (! 0 0 0 0 0 0 0 1
BN Total 9802 8203 10545 12997 10178 11524 6573 4869 5477 12448 8425 14474 8298 4936 5395

ESMBEREAN e BT & L (%), Tl 3.2-% 3.5 5LMF. The values in the parenthesis are the percent of each guild (%), the same phenomenon

was followed in Table 3.2-3.5.
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# 3.2 KX 1350 & 2010-2011 £E3% crylAbivip3H ZRER(GoH1) 53 R H

WY Th e 4 R A ik

Table 3.2 Composition of guids and individual number of arthropod identified in the surveys
between Bt rice (G6H1) and their control (XS110) at Changxing I in 2010 and 2011

ThesE =P 2010 2011
Guilds Family XS110 GéHI1 XS110 G6H1

HeXRHR Herbivores (70.06) (68.60) 62.31) (57.19)
KEFR Delphacidae 1880 1306 3124 2715
M) Cicadellidae 388 261 1313 2141
g Chloropidae 71 76 90 81
gk Ephydridae 78 65 762 700
BORF Noctuidae 0 (] 2 0
Lot EEs Pyralididae 29 23 9 7
£i: 2 CE R Pyrgomorphidae 0 0 1 0
PrAR4E R Catantopidae 1 0 6 3
PR Curculionidae 0 0 3 1
Kokt Tipulidae 0 0 6 0
HiER Miridae 1 1 25 26
L TECE S Thripidae 4 0 3 2
EE TR Phlacothripidae 2 1 1 20
¥ Aphididae 36 36 84 189
pid e Anthomyiidae 1 2 3 4
R Cecidomyiidae 15 29 31 31
272 Pentatomidae 1 (] 0 0
scadst Tephritidae 0 0 3 2
AR MR Sciaridae 0 0 14 5
ZiEF Coreidae 0 0 1 0
MR Chrysomelidae 0 0 0 1
Bragdt Saldidae 0 0 0 4
BEFH Nitidulidae 1 0 1 0
FHERBH Parasitoids 2.26) (1.64) 1.91) .77
FiaR Tachinidae (] 1 0 1
kg Pipunculidae 4 2 9 12
S E R Ceraphronidae 0 0 2 1
g7 Dryinidae 0 0 1 1

fi B Bethylidae 0 0 2 0
2N 5 42 Figitidae 2 0 6 8
L7 Ichneumonidae 0 0 0 2
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ThieHE 45 2010 2011
Guilds Family XS110 G6H1 XS110 G6H1
HEH Braconidae 32 5 25 11
FREREEF} Trichogrammatidae 13 11 28 41
YN <25 Mymaridae 5 4 28 24
B &R Eulophidae 6 6 11 25
& /hEE Pteromalidae 12 4 26 19
Be ekl Encyrtidae 2 4 14 22
IR /hERE Eurytomidae . 1 0 1 0
E MR Diapriidae 3 3 14 15
E 3 Bl 73 Scelionidae 1 3 1 2
WRBERH Predators (10.36) (12.88) (5.70) 4.99)
K2R Dolichopodidae 0 3 37 13
$EE Empididae 18 10 56 32
At 7o Veliidae 5 2 9 11
BREHE Cortorhimis 206 200 187 228
livilipennis
#MaF Coccinellidae 1 1 19 27
TedEH Anthocoridae 8 6 44 23
HEFEF Syrphinae 2 1 1 1
SEH Carabidae 0 0 3 0
BEHFE Chrysopidae 0 0 1 3
R PR Staphilinidae 3 1 14 27
AR Sciomyzidae 4 5 3 0
T T Nabidae 0 2 1 1
T iEE Reduviidae 0 1 4 0
Bk Micryphantidae 2 2 3 4
RS Theridiidae 99 54 48 62
RexF Lycosidae 2 1 1 7
H Tetragnathidae 21 48 62 76
Brox® Salticidae 0 0 1 0
MokRt Thomisidae 0 0 5 2
Bk Araneidae 0 0 2 1
f Lose Clubionidae 0 1 1 0
REHERS Detritivores (12.07) (13.22) (27.52) (33.77)
KAapkE Entomobryidae 1 3 206 119
FWpkmst Isotomidae 185 66 1351 2746
i 4R o Sminthuridae 147 199 662 463
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ThesH 2 2010 2011

Guilds Family XS110 G6H1 XS110 G6H1
#a Ceratopogonidae 33 31 153 133
SRERR Psychodidae 45 37 33 24
HiE% Phoridae 17 9 9 11
-3 Vg Scatopsidae 4 2 7 4
HER Mycetophilidae 0 0 4 1
485 Scathophagidae 0 0 1 1
Kamg Hydrophilidae 0 0 0 1
FHAb others (5.25) (3.66) (2.56) @27
EPFE Chironomidae 163 75 222 230
Lyes: Culicidae 23 20 0 3
Rgs Drosophilidae 0 1 3 1
AR Muscidae 0 0 1 1
EigH Apidae 1 0 0 0
R aR Flatidae 1 0 0 0
BEAK Total 3580 2624 8814 10372
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# 3.3 $ ¢ I RK /X 2010-2012 4E3% crylAbivip3H B F RS (GeH1) 5X R H

s ThreA A R k3R

Table 3.3 Composition of guids and individual number of arthropod identified in the surveys
between Bt rice (G6H1) and their control (XS110) at Changxing II during 2010-2012

2010 2011 2012

ThEEH Guilds %4 Family
XS110 G6H1 XS110  G6HI XS110 G6H1

HRLRR Herbivores (75.09) (73.44) 29790  (20.73) 29.06)  (39.30)
YEHM Delphacidae 5053 5613 589 653 935 1871
oy F o Cicadellidae 335 390 1118 77 305 547
pad e Chloropidae 74 94 69 86 56 94
TKERFR Ephydridae 82 65 170 204 119 111
wBF Noctuidae 0 0 1 0 1 2
LEL 7R Pyralididae 24 23 18 7 26 27
&l Tettigoniidae 1 0 0 (] 0 0
iS5 L Pyrgomorphidae 2 0 0 (] 0 1
FERRAE Catantopidae 0 1 ] 1 0 0
wEsE R Oedipodidae 0 0 1 0 0 0
ZER Curculionidae 0 1 0 0 2 3
Kigerd Tipulidae 10 15 3 4 2 7
TR Miridae 0 0 18 3 0 3
TEEESS Thripidae 3 8 4 4 2 1
EEIFR Phlacothripidae 0 1 11 0 0 0
wFE Aphididae 40 55 51 24 120 91
pid L Anthomyiidae 6 2 7 2 4 1
AR Cecidomyiidae 33 21 34 43 15 13
275 Pentatomidae 1 2 0 4 6 1
LeaF Tephritidae 0 0 0 1 0 ]
K- F} Stratiomyidae 1 0 0 0 1 1
B M pcR} Sciaridae 7 7 4 0 0
St Coreidae 0 0 0 0 0
o B Chrysomelidae 1 1 0 1 6 14
BrEfl Saldidae 0 0 2 2 1 0
EErER] Gryllidae 0 0 1 2 0 0
Bl Gryllotalpidae (] 0 0 1 0 0
M Tingidae 0 0 0 0 0 1
TFEHRBW Parasitoids (1.36) (1.26) (2.64) 0.97) (347 (1.58)
R Tachinidae 1 2 1 0 1 0
KR Pipunculidae ] 0 2 2 1 0
S EEF Ceraphronidae 1 2 0 1 1 5
BeR Dryinidae 0 0 2 0 1 1
gL 2R Bethylidae 1 2 1 0 1 1
2N L be2e Figitidae 2 1 5 2 0 0
oLz 5 Ichneumonidae 3 2 10 2 16 6
R Braconidae 21 12 46 10 46 9
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THEEE Guilds %4 Family 2010 201 2012
XS110 G6H1 XS110  G6H1 XS110 G6H1
FREREEF] Trichogrammatidae 1 2 63 33 6 8
BEFL Mymaridae 26 40 6 2 13 1
N 72 Eulophidae 10 12 15 10 15 5
EUN 75 Pteromalidae 17 9 4 51 28
B/ F Encyrtidae 6 7 3 12
IR /MR Eurytomidae 1 0 0 7 0
7N : 7 Chalalcididae 0 1 0 1
L el 2 Diapriidae 8 8 15 12 21 18
G R Scelionidae 5 8 7 6 7 8
BAERR Predators (11.74) (8.62) (8.71) (9.58) (23.14)  (20.90)
LIk Coenagrionidae 0 2 14 10 4 5
KRR Dolichopodidae 18 14 17 20 18 15
FaF Empididae 42 49 46 22 93 72
KRS Veliidae 3 22 106 179 117 83
ERBER Cyrtorkins 429 290 58 14 168 279
livilipennis

LR Coccinellidae 2 0 6 0 3 4
TeaER Anthocoridae 0 3 0 0 0 2
BiEF Gerridae 0 0 0 3 0 0
AEFaRE Syrphinae 3 2 2 0 0 1
R Carabidae 2 5 15 12 2 1
HER Chrysopidae 0 0 5 2 1 2
B A Staphilinidae 9 8 5 20 9 10
A Sciomyzidae 10 5 4 11 14 14
LE ) Formicidae 0 0 0 1 0 0
Wi Nabidae 0 4 2 3 9 7
R Reduviidae 2 1 ] (] 0 0
AR Dytiscidae 0 ] 0 1 0 0
R Vespidae 0 0 0 0 1 0
RokEt Micryphantidae 151 87 70 96 337 370
FREERE Theridiidae 73 60 24 18 82 131
RekE} Lycosidae 22 27 99 205 144 146
H i E Tetragnathidae 73 99 91 128 182 242
BekAL Salticidae 17 35 23 44 21 28
Eikh Thomisidae 9 7 10 7 16 16
B ik At Araneidae 15 14 5 19 26 21
kR Pisauridae 4 1 8 7 13 24
FkEt Oxyopidae 2 3 0 0 0
& HkR Clubionidae 0 0 2 16 14 12
i R Bk F Pholcidae 1 0 0 1 1

B kF Sparassidae 0 1 0
bR Agelenidae 0 0 2 2
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TheEE Guilds %4, Family 2010 201 2012
XS110 G6H1 XS110  G6H1 XS110 G6H1

RetERH Detritivores (3.28) 9.35) (5.53) (22.08) (7.62)  (5.88)
KABE Entomobryidae 52 508 222 1536 267 302
EHgkmi Isotomidae 12 54 0 0 0

L PP Sminthuridae 1 0 182 10 6
H Ceratopogonidae 152 171 112 181 86 76
BRER Psychodidae 18 41 5 6 10 5

X iaF Phoridae 11 12 33 19 45 29
R Scatopsidae 1 13 4 12 2 ]
&= Mycetophilidae 1 1 4 1 0 0
KPR Hydrophilidae 0 2 1 1 0 0
HAh2 Others 8.52) (7.33) (5333)  (46.64) (36.70)  (32.34)
g Chironomidae 475 523 3732 4068 1903 2150
R Culicidae 156 96 25 16 113 141
HaRn others 9 9 4 8 5 7
i Tabanidae 0 1 0 1 1

LEY S Muscidae 2 0 0 0 0
L xS Calliphoridae 2 0 0 ()} 0

BN Total 7555 8577 7052 8776 5509 7106
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£ 3.4 SHRB K 2011-2012 £ cryIC K cry24 BEMFE (TIC-19 M T2A-D §
RE (MH63) VWHEMMTHRAAR YR
Table 3.4 Composition of guids and individual number of arthropod identified in the surveys

between Bt (T1C-19 and T2A-1) and their control plots (MHG63) at Jinhua in 2011 and 2012

M Guilds %4 Family 2011 2012

TIC-19  T2A-1 MH63 TIC-19 T2A-1 MH63
H&XKBH  Herbivores (7490)  (75.57)  (74.57) (53.69) (59.34) (59.49)
TEM Delphacidae 3515 3963 4158 5527 4827 6905
s Cicadellidae 162 159 153 820 795 772
o Chloropidae 125 146 122 209 395 326
KgE Ephydridae 114 101 138 482 496 438
i ias Noctuidae 1 1 1 1 0 2
SEiRF Pyralididae 89 81 101 41 40 46
FEER Hesperiidae 0 0 1 0 0 0
SR Tettigoniidae 0 0 0 1
ks Pyrgomorphidae 0 0 0 0 0 4
BEAREF Catantopidae (] 0 0 23 19 13
;5L LY 2] Oedipodidae 0 1 0 1 0 6
Z2EH# Curculionidae 0 0 0 11 8 9
pN.IE Tipulidae 1 1 0 16 31 25
BEER Miridae 0 0 3 36 19 35
MEF Coccinellidae 0 0 0 0 1 1
B 5 Thripidae 0 0 1 6 2 4
EEDH Phlaeothripidae 0 2 1 6 7 7
Lop Aphididae 76 50 50 64 34 58
Teagkt Anthomyiidae 1 1 1 7 1 2
L e Cecidomyiidae 20 62 54 48 90 57
WS Pentatomidae 0 0 0 0 0 2
STHgEt Tephritidae 0 1 ] 1 0 3
pi & Stratiomyidae 0 1 0 0 1 0
BEH Halticidae 0 0 ] 0 0 0
AR MR Sciaridae 0 1 1 13 8 4
- ER Chrysomelidae 0 0 0 0 0 1
R Agromyzidae 0 ] ] 0 1 1
BEFF Nitidulidae 0 0 0 1 0 0
H4EHKRBHR  Parasitoids (1.19) (0.86) (1.61) (1.29) (1.46) (1.28)
AR Tachinidae 2 ] 2 0 0 8
kgt Pipunculidae 0 0 0 18 7 7
2 & F Ceraphronidae 0 0 0 1 0 2
BEF Dryinidae 1 2 3 1 3 1
IR Figitidae 1 2 3 2 2 2
222 Ichneumonidae 0 0 0 1 2 3
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IheEH Guilds ¥4 Family 2011 2012
TIC-19  T2A-1 MH63 TIC-19 T2A-1 MH63
R Braconidae 15 9 36 15 26 24
FREREERL Trichogrammatidae 12 7 9 20 18 12
- N 2 2 2 Mymaridae 5 5 54 41 39
R Eulophidae 8 6 23 14 8 23
£ U 73 Pteromalidae 6 2 16 19 20 43
Be/hefl Encyrtidae 1 0 0 18 18 15
/IR Eurytomidae 0 0 1 ] 0 0
["R/A#  Chalalcididae 0 0 0 0 1 0
#RAER  Diapriidae 12 19 5 9 14 7
ZEMEER  Scelionidae 2 0 0 4 7 2
HEMERB  Predators 1431)  (1299)  (14.76) (7.17) 791 (7.43)
L F 2] Coenagrionidae 0 0 0 0 0 1
KR Dolichopodidae 3 0 0 34 29 32
FarF Empididae 18 30 16 107 171 134
= BN Veliidae 12 0 2 4 10 5
BRSEE Cyrtorhinus 520 613 693 402 362 544
livilipennis
M Coccinellidae 1 3 1 11 7 3
TesER Anthocoridae 0 2 3 47 22 35
AEFER Syrphinae 1 0 0 1 1
L EF Carabidae 0 0 0 1
KeER Mesoveliidae 5 1 0 0
s Chrysopidae 0 0 0 7 10 25
RE AR Staphilinidae 2 2 1 20 22 22
0] U Sciomyzidae 8 3 4 3 9 5
ek Formicidae 0 1 1 0 0 0
EaEd Nabidae 0 1 1 2 2 3
R Reduviidae 0 1 0 1 0 0
A Dytiscidae 0 0 0 0 0 1
KigF Lygaeidae 0 0 0 0 2 0
L e 7 Vespidae 0 0 0 1 0 0
P Micryphantidae 6 3 20 16 8 8
EREERRF Theridiidae 133 67 141 150 127 128
Rk Lycosidae 6 3 1 5 8 6
B i Tetragnathidae 68 56 61 158 106 130
Brak Salticidae 0 0 1 0 1 2
B Thomisidae 0 0 0 2 5 2
il Araneidae 1 0 1 4 0 1
(o3 175+ Clubionidae 0 0 0 1 0 1
REHBBH  Detritivores 2.56) (5.08) 2.98) (34.88) (27.39) (28.74)
K fapkst Entomobryidae 1 2 2 670 449 515
2Pkl Isotomidae 17 115 22 2474 1977 2847
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W Guilds %4 Family 201 2012
TIC-19  T2A-1 MH63 TIC-19 T2A-1 MH63

BBk st Sminthuridae 16 2 17 1400 430 603
. 73] Ceratopogonidae 74 95 69 122 155 122
REH Psychodidae 27 77 44 46 56 57
A Phoridae 4 9 30 20 36 20
e Scatopsidae 1 4 6 14 14 25
[t et Mycetophilidae 0 1 1 6 9 25
-3 1 Scathophagidae 0 0 0 0 1 0
KasE Hydrophilidae 0 2 0 0 0 0
HAb s Others (7.05) .51 (6.09) (2.96) (3.90) (3.06)
it vt Chironomidae 333 293 343 374 408 408
Lyg s Culicidae 48 28 36 10 21 16
Fiad Drosophilidae 3 12 10 13 12 21
af Tabanidae 1 0 2 2 1 1
SRR} Muscidae 0 0 4 3 0
R Apidae 0 0 0 2
BN Total 5479 6049 6417 13622 11417 14661
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B35 % crylC B cry24 BERRE (T1C-19 R T2A-1) EXRE (MH63) s E
AREEE (2012, KX ITRAEXI)
Table 3.5 Compeosition of guids and individual number of arthropod identified in the surveys
between Bt rice (T1C-19 and T2A-1) and their control (MH63) at Changxing I and
Changxing II in 2012

ThEeE 42 KX 1 k¥ 1

Guilds Family TIC-19  T2A-1 MH63 TI1C-19 T2A-1 MH63
HAXHBH Herbivores (39.97)  (44.91)  (43.51) (50.65) (4629)  (33.73)
kEF Delphacidae . 3187 3750 3773 705 674 890
g Fo Cicadellidae 84 113 106 82 76 79
FaRE Chloropidae 151 198 211 213 152 264
KegF Ephydridae 91 91 110 17 15 28
IRF Noctuidae 0 0 3 0 1 0
EiRF Pyralididae 59 65 70 7 8 18
{38 ChE) Pyrgomorphidae 2 2 5 1 1 2
PEhesER  Catantopidae 6 5 3 0 0 0
ZHH Curculionidae 2 1 1 1 1 1
Rp# Tipulidae 3 2 2 3 1 2
=L Miridae 11 38 36 5 3 5
LR Thripidae 1 2 1 0 0 2
FB Q%  Phlacothripidae 0 2 2 0 1 0
w7 Aphididae 40 84 98 74 152 49
TeiR Anthomyiidae 2 0 1 0 1 0
iR Cecidomyiidae 17 29 26 9 5 20
L2 Pentatomidae 1 2 3 1 0 0
28T Scarabaeidae 0 0 2 0 0 0
LaER Tephritidae 0 0 1 (] 0 0
R Mg} Sciaridae 1 2 1 7 7 5
SiER Coreidae 0 2 0 0 0 0
MR Chrysomelidae 5 6 10 11 5 16
R Gryllidae 1 0 0 0 0 0
FHEHRBR  Parasitoids (1.34) (1.44)  (1.94) (2.41) 222) (269
AaRR Tachinidae 0 0 1 1 0 0
SLhggt Pipunculidae 0 1 0 1 0 (]
SrIE4¥EL  Ceraphronidae 13 16 12 1 0 1
BEF Dryinidae 4 0 5 0 0 0
fi Ry Bethylidae 0 ] 2 1 1 0
FREMEERL  Figitidae 2 2 3 5 2 3
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Theed = £ KX 1 KX 1

Guilds Family TIC-19  T2A-1 MH63 TIC-19 T2A-1 MH63
L2 2 3 Ichneumonidae 2 1 1 7 7 12
HEER Braconidae 23 18 47 9 11 30
FrAR $EF} Trichogrammatidae 0 1 2 2 0 3
#UNER}  Mymaridee o 6 3 4 1 1
RN > Eulophidae 15 7 26 3 7 12
& /R Pteromalidae 19 23 28 12 19 35
BRAER}  Encyrtidac 1 6 5 6 1 5
NEEL Eurytomidae 0 1 0 0 0 0
[ JE/hig%l  Chalalcididae 1 1 10 0 0 0
EfH WP Diapriidae 25 37 42 2 2 3
KEMER  Scelionidae 7 21 12 0 2 5
MWEHRH  Predators (2237)  (21.40)  (22.04) (24.97) (26.35)  (20.88)
L ES) Coenagrionidae 5 2 2 1 3 0
L i Aeshnidae ] 0 3 0 0 0
i g a Libellulidae 2 5 ] 0 0 0
K28#  Dolichopodidae 18 13 17 2 2 3
£ F Empididae 122 108 113 99 90 202
FEWEF  Veliidae 41 59 33 22 76 38
BEHEEE Cortorhinis 1036 1061 1122 231 252 292

livilipennis

M Coccinellidae 6 16 9 2 1 3
Teas R Anthocoridae 1 0 4 0 0 0
aufiRs Syrphinae 0 1 0 0 0 0
F R Carabidae 6 7 1 2 4 1
pid 3+ Mesoveliidae 2 0 0 0 0 0
EX S5 Chrysopidae 0 ] 0 1 3 1
B A Staphilinidae 16 14 17 6 3 5
BIER} Sciomyzidae 0 0 0 19 7 15
g Formicidae 0 0 1 0 0 2
R Nabidae 4 4 3 0 0 0
KRR Vespidae 1 0 1 0 0 0
(L e Micryphantidae 286 251 333 37 26 35
RS Theridiidae 109 112 164 26 23 39
WokE Lycosidae 145 180 193 30 37 53
ELCES] Tetragnathidae 86 94 100 59 63 132
Brek®t Salticidae 54 55 59 3 5 3
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Iheed L2 KX 1 KX 1

Guilds Family TIC-19  T2A-1 MH63 TIC-19 T2A-1 MH63
-1 3 Thomisidae 14 17 8 4 6 8
Bk Ft Araneidae 38 46 37 11 11 11
Bk Pisauridae 0 1 2 2 14 11
e Dictynidae 0 1 0 0 0 0
1298 Oxyopidae 56 45 36 0 0 0
FHBA  Clubionidae 2 2 4 3 2 1
BMAXEH Detritivores 9.39) (11.43) . (8.75) (12.75) (13.30)  (36.76)
KAaBE Entomobryidae 407 537 325 252 264 1395
ZHBkRE}  Isotomidae 8 6 3 2 0 3
MpkRF  Sminthuridae 3 6 4 0 0 19
5 Ceratopogonidae 388 497 474 16 29 38
BgH Psychodidae 11 18 17 (i} 5 19
HaF Phoridae 24 27 64 16 19 31
FEgR Scatopsidae 17 23 10 0 0 0
[k ves Mycetophilidae 3 4 1 0 0 0
Ak Others (26.93)  (20.81)  (23.76) 9:23) (11.83) (599
EER Chironomidae 2046 1685 1863 194 274 213
Lves] Culicidae 391 305 529 10 5 8
RHH Drosophilidae 31 4 46 3 3 21
e Tabanidae 0 1 0 0 0 0
42 Apidae 0 1 0 0 0 1
BAEAK Total 9166 9783 10262 2243 2383 4094
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Fig.3.11 Temporal dynamics of sub-communities and the whole community between Bf (KMD1 and KMD?2) and non-Bt rice plots (KCK) at Hangzhou from

2008 to 2012. Mean=SE (#=3). The same letters on the same sampling date are not significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig.3.12 Temporal dynamics of dominance distribution of sub-communities between Bf (KMD1 and KMD2) and non-B¢ rice plots (KCK) at Hangzhou from

2008 to 2012
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Fig.3.13 Temporal dynamics of arthropod community diversity indices between Bt (KMD1 and KMD2) and non-B¢ rice plots (KCK) at Hangzhou from

2008 to 2012. Mean+SE (#=3). The same letter on the same sampling dates are not significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig. 3.14 Temporal dynamics of density of sub-communities and the whole arthropod
between Bt (G6H1) and non-Bf rice plots (XS110) at Changxing I in 2010 and 2011. Mean+SE
(n=3). The asterisk * on the same sampling date is significantly different based on Student’s ¢ test,

P=0.05.
77



LR - F AR BF NEHERAKERBEY R NFENTZE

0
E
]

800 2010
I [T B non-Bt
00 4 vores

400 4

200 4

8o

o
8o 033 8% wo . 3 5 8 8
F e
% b g
.
-
»
*
Density (No./0.25 m?)
:0'38530

nN

~N

E

g

Density (N0./0.25 m?)
2 8

Parasitoids

Predators
_:paq-zﬁ.ﬂ. ]
d 0

Detritivores

o

.
*
8o
3

] 0 4 [}
201 Others 600 10thers 200
500 4
150 00 ” 150
300 V'

100 4 7, " 100

E&

?§§3§° o 3 8
3385888
. [—
[
o e 88 BUEEB 2 8 8 8. 3 8 8 & 8o

Tota!

128 288 99 259 6810 257 10/8 248 38 148 249 ’ 3177 128 25/ 10/ 209 110
Samplng date (DayMonth) Sampling date (ayMonth) Sormpling date (DeyMonth)
Fig.3.15 3¢ 11 % K 2010-2012 4F Bt KBE(GH) K HXIM (XS110) 2Z[H]
She B X B B N T 3h &

Fig. 3.15 Temporal dynamics of density of sub-communities and the whole arthropod
between Bf (G6H1) and non-Bt rice plots (XS110) at changing II during 2010-2012. Mean+SE
(n=3). The asterisk * on the same sampling date is significantly different based on Student’s # test,

P=0.05.
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Fig.3.16 Temporal dynamics of dominance distribution of sub-communities between Bt
(G6H1) and non-Bt rice plots (Xishuil10) at Changxing I in 2010 and 2011
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(G6H1) and non-Bf rice plots (XS110) at Changxing II during 2010-2012
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Fig.3.18 Temporal dynamics of arthropod community diversity indices between Bf (G6H1)
and non-Bt rice plots (XS110) at Changxing I in 2010 and 2011. MeanxSE (n=3). The
asterisk * on the same sampling date is significantly different based on Student’s f test,

P=0.05.
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Fig. 3.19 Temporal dynamics of arthropod community diversity indices between Bf (G6H1)
and non-Bt rice plots (XS110) at Changxing II in 2010, 2011, and 2012. MeantSE (n=3). The

asterisk * on the same sampling date is significantly different based on Student’s # test, P=0.05).
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Fig.3.20 Temporal dynamics of densities of arthropod whole-communities and
sub-communities in Bf (T1C-19 and T2A-1) and non-Bf rice (MH63) plots at Jinhua in 2011
and 2012. Mean+SE (#=3, No.of 0.25 m?). The same letters on the same sampling date are not

significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig.3.21 Temporal dynamics of densities of arthropod wheole-communities and
sub-communities in Bf (T1C-19 and T2A-1) and non-Bt rice (MH63) plots at Changxing I
and Changxing II in 2012. Mean+SE (n=3, No.of 0.25 m?). The same letters on the same
sampling date are not significantly different based on ANOVA (Tukey’s multiple-range test,
P=0.05).

83



LK 24083 E=F UEHERARKENBENTHAVEENEN

2012

2011 100 -
{7 HerbivoresZzz) Pacasitolds [ Predators il Devitivoresilili Others

100 =
3 Hersnereszz S Dotivoreo Oecs

04 TiC-19 ™ Ti1C-18
X 80 4

Proportion of guilis (%)

80 - F 80 .
0 " Iz ] __ o0 % I8 ag § )}
2” a:ﬂwadxﬂ 2!;0 1170 L 1238 5::."0:7;:0.“::") 1710 2810
Fig.3.22 &#%RK A Br KT (T1C-19 H T2A-1) FXMW (MH63) Z[H
ThekE tefl et TRV B

Fig.3.22 Temporal dynamics of dominance distribution of sub-communities between Bt

(T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Jinhua in 2011 and 2012
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Fig.3.24 Temporal dynamics of arthropod community diversity indices between Bt (T1C-19
F1 T2A-1) and non-Bf rice plots (MH63) at Jinhua in 2011 and 2012. Mean+SE (n=3). The
same letters on the same sampling dates are not significantly different based on ANOVA (Tukey’s

multiple-range test, P=0.05).
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Fig.3.25 Temporal dynamics of arthropod community diversity indices between Bt (T1C-19
A1 T2A-1) and non-Bf rice plots (MH63) at Changxing I and Changxing II in 2012. Mean+SE
(n=3). The same letters on the same sampling dates are not significantly different based on

ANOVA (Tukey’s multiple-range test, P=0.05).
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WL REH L EAR T BT NASERFKENEFEFERERRINENESR

BNE PUAHEEHSUKREN R 1 B R R RN HIH YRS
FHIRW

ERBEESRET, WKBIRWHAHERERECHT 642 F, HH 10 B 87 %,
HPFABEMERE, B 1628, HEMEK 25.69%; FFENR 1238, & 19.71%; 8538
HX 1198, &19.07%; BBEHK 103 7, & 16.51%; X4 BILEH 507 i, & 81.25%.
BIHMAE 76 F, BTENST 2R, TENCH ZAE, =R, BAEHE, B KANE
HRER EXZAATRE 1996). m%ﬁiﬁﬁmﬁi@iﬁﬁim,ﬁ%%ﬁ%kﬂﬁ 15 ZARME
FBEARSE. 2003), AT HBBHERLKAGE B K, BRIEFESIARAHESTFRE
Bt ZEH KT (High et al. 2004, Cohen et al. 2008, Chen et al. 2011), FHEB T ALH
SRR TR ERMATE S R(High et al. 2004), H % LLE# A HE R (Shu
et al. 2000, Tu et al. 2000, Ye et al. 2001a, b). FREEBERELA =t A% (Huang et al. 2005). HA]
RIFMEER T RFFNABMENEH, BRTEAHHEEE.

B KEEAXERF R mMIE, BRKEHEKPREN B RATREXNFETER
EFEERW, WARNHRREB AL Br KB LREN, EEAARUE B EANFE
(Bernal et al. 2002, Tian et al. 2010, Chen et al. 2012, Tian et al. 2012a), K#iRIE R 7] REXT IESE
BRERKEK., KE. SEHOMESE2W, Fit B EERBAZABHERAPTRESH
KL RIETOANZA, BTN ERFER~EEWH. B RASREHA, Br K
EHFLEFEETENERREARNEF TREAFMMNN (Bernal et al. 2002, FHiEF.
2003, {8382 2003, Chen et al. 2004, EFE%. 2005, 4%, 2006, Akhtar et al. 2010, Wang et
al. 2010, Chen et al. 2012, Akhtar et al. 2013). CrylC. Cry2A. Vip3H ZER CrylA BEAEH
FERAAREARING SO R, EHEFFET, TRESBEERA—HOESERN, 7
£ B8 20 2 60 FALLK, BT RBEEERHE WL SFRRERE. FHE0RE R
RIS REMAERDY, BARTESRE HETEASAEE, HETH AR
AMASEY, REEFPER/REK, B 1980 FLUK, HXAETESFRENTRAR
1300 J3-2000 J7 hm2, 2 &5 & E/AKRBEE K 50%, EHHREBA 10122 kg FRBEEZ. 2003).
R EFREBATANRE], HERA—FHEARRBETENFERN, NZFmEN 5, SUts
RARAHIRFASHEFRAMNTENKESRKBR. Hik, EIFN Br KEXERE
HAFRFEHARMFN, MZFRIFLFERETEORR, F9 B KEMHEREEX
FEFEEEERENEN.
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1 BRI
PR LR
2 48
2.1 R A B R TEEABNE R RS
2.1.1 ¥ crylAb BRI

HMAR S AENHELRER, PR ERBEARNAREREREREAR
Bz EEAMAL. TEAERBEE Homoptera B K AR (Delphacidae ). M 4
(Cicadellidae) F1%F%} (Aphididae), BB E (Orthoptera) KIE#i%} (Tettigoniidae). #k
88 %} (Pyrgomorphidae). FE3MiEFR} (Oedipodidae). BERBUE R} (Catantopidae) FigkdtH}
(Gryllotalpidae), #4238 B ( Thysanoptera) 18] &} ( Thripidae ) 1% &1 % %} (Phlaeothripidae ),
#49H (Hemiptera) fIWEF} (Pentatomidae). Z#E#} (Coreidae). M#E#Rl (Tingidae). Bk
¥l (Saldidae) FE#EHR} (Miridae), ¥ E (Coleoptera) MR FH} (Curculionidae). ¥
F%} (Coccinellidae) 4 F%} (Scarabacidae) FH &} (Chrysomelidae), XX H (Diptera)
#9FF 8% (Chloropidae ). 7K &%} (Ephydridae). Kk} (Tipulidae). 7£48%+ (Anthomyiidae).
B4 5 (Cecidomyiidae) SZ48F} (Tephritidae). 7K dt-#} (Stratiomyidae) iR WYL} (Sciaridae)
FIEEE (Agromyzidae). & ANKBRBEM IR cryldb EEKFE KMDI1 Bt KMD2
538 KCK 2 AREEHEHEFRAR (B4, BEEXRE ERANABAHIER
AR, HEE, FaRRF0K R

2.1.2 ¥ crylAblvip3H RDBEH

KRB AFER T RBA=FHARSERER, FEAE & R RHERHN
SRR 5 cryldb EEH KMD EAHLL. Hp, K2 AR AP &Y. JRient. JFRL
SETH. KA. BEH. BERNRNERRERR, KX 1 KB APFERER

(Gryllidae), {BR#IER. Zihl. £aTH. RREHEURARI. ENRBHRBENT
AFTESE crylAblvip3H B BIERS G6H1 5348 XS110 2 M EEE MR NE AR E 4.2 FE
43). BiELU, BARMHRBAHIEL AR R, FERAKiE.

2.1.3 ¥ crylC B cry24 MRS

SR EFHEURKEN 1A 1 RRAS—ENAELREY, FECEGHRANE

89



HHLKZ BT ZAIB FBE MEEEEH KB EERE Gt R RATHENTH

EBOARSHE cryldb EFE KMD EXMAL. Hd, LR AP&aTH. B,
FEFAPEREE X, KX 1A 1RESRHRAEWE . e, MRER, K.
HIRR, R REERL, B ERRRZ A, KX I RR ARE RAREER . SaTR.
HiEk, KX 1 ARSRIBER . ZOBBREAERPIHER coryIC B cry24 BRI
T1C-19 B T2A-1 5348 MH63 2 [EEEEAM SN ARARAR (B 4.4 FE 4.5, B4
ERi, BEXMRBLBITR AR, Rl FEARKER.

2.2 RPBPNAREEENRBE
2.2.1 FRRARHI KRR B (R B ) Bh A
2.2.1.1 ¥ cryldb RRER

¥ crylAb ZEEDER KMD1 1 KMD2 K 5t BR AT SR £ A7k a8 5] 3 & 9 e i) 3h 2 LB 4.6,
MG RKE, BROBULANBRER [RIFEERZ A, FFRRIR/K SR FE RN B s AEE 3.

2.2.1.2 ¥ crylAbivip3H BRI

¥ crylAbivip3H 2 RERS GoHI KXt BAGF R AR % O FzhA L E 4.7 FE
48, NERXE, BROBIABENEELEERZ S, FRBIAUKEE #F K E3HARE
K—ﬂo
2.2.1.3 ¥ crylC B cry24 MRS

¥ crylC 2 cry24 BEHITE T1C-19 70 T2A-1 K3t B A9FT s8R MK aa A 2 B g0 it [ 3h &
RE 491410, NERXRE, BROBLNEENBEFEERZI, FIERAKEBREZER
B A A .

2.2.2 R B H R B R R &
2.2.2.1 ¥ crylAb ZPUERS

¥ crylAb ZFEFRS KMD1 H KMD2 K B8 KCK # € BRI K 40 pl 55 3 BE G
HEZIARLE 4.1 @ 4.6, WK 4.1 FEILLEH, Br KRERIXTREK IR K H A
ALl CEAXIEAFEAT CA. BCANK A, HRXIZaFEREH®E, — e
B, HhCARMNRAMREAE CANB LA, HEXMRBHEREME. WE
4.6 P RALF R OF B EEMZIERE, ROJHBURE E B KRB BZ B FEE
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AN g e R FME ORSERFIKBHEEFE S BRERENEW

F2ZHh, WENRESEEL—H.
2.2.2.2 ¥ crylAbivip3H BEIERS

¥ crylAb/vip3H RS GH1 Rt B A K RS A s KA B 5 B R KR BI2h & &
42, B 4748, W& 42 PATNEN, Bk BN CAMMEXAREREM. ¢
AXTBAFHAT A B AKX KA, HRXTEAEBRI, — At aste i,
HPKAXMORBFLEAE CAMNB A, HEXGRAFHZRETE. NE47M48
AL KRBT B SN ERE, RAOBIEVER [ B oKBRX R AFEER 5,
MK REEES—H.

2.2.2.3 ¥ crylC BR cry2A ZFHRE

¥ crplC 2 cry24 FEBEHIES T1C-19 0 T2A-1 KXt BAY KR e K i H 5 5 % K
RHRBIARE 4.3, B 4.9 F4.10. AR 43 FHLFH, B KRN R CEMMHERA
REAAEL. CAXTEAFEAYT A BAMNKCR, HHATEAEREHHE. —R
MR, Hh KAXKNRAHEEE CEMECE, MRS EREE,
M 4.9 51 4.10 KEKMHERNFHEENSERE, BROBEEER R Br KRR R
ZRBFEERZ S, FEAN SRS B

2.3 AR SR BT B K B Rl B A
2.3.1 ¥ crylAb ERER

ME 4.1 PATLUE B, CEICHH A SN YF T3 R E F 0 1 R T & A
AE. Br /KEEFX B A A% KB (Sogatella furcifera Horvath). — St (Cicadula
fasciifrons Stal) FIHLYEH ¥ (Recilia dorsalis Motschulsky) HI4F BP9 BRH ZE PR
R, BRK KA (Laodelphax striatellus Fallén). #& KB (Nilaparvata lugens Stal) Hl
BEMH# (Nephotettix cincticeps Uhler) fISEEFHEFERBKBARMEME, Kb Br K
FRXBMFTEL 2008 £ 2010 EFEFEMNRTRESHTHRE, B AR LB LAKNE
FETE 2008 4E. 2009 450 2011 FE B E M D> T X RKRE MM KCK. *f TREH#, KMD2 |
H IR 7E 2009 S0 2011 SF B EE T xR, KMD1 LA B LHRAEZR, HRFE
Beh, KKE. BCEMNERMEHESEENREZIEM. B4R, B KBEXA
HFER. AR S OFESREEWE, BARKCE. B CANREH

91



AN e A

FF MEEERRSKEMN LR & BREFENEH

HAZE BOKBEEM, BARFANFEBHME.

KEAXMNREFAYE CEE CRAUR AR AF REHE, R, FRARR
FHEFENNEIZELE 4.114.13. B KBAXMBZEMAE CA. W KEAHNREHE
MR ER. ERMREE R EFENNEHE, BRRMFODERESFEERZ S B
BHERFRRKKBEHFZ mEEL 2.

# 4.1 BiMRK K 2008-2012 4 Br KT (KMD1 R KMD2) FIXEMA (KCK) Z M
TR BN BURE B[R] P 8 B A AR BE LU

Table 4.1 Seasonal densities of each species of planthoppers or leafhoppers collected by the

vacuum-suctionn machine from Bf (KMD1 and KMD2) and control plots (KCK) at

Hangzhou during 2008-2012

Year Line S. furcifera L. striatellus N. lugens N. cincticeps C. fasciifrons R. dorsalis
2008 KMD1 32.5245.07 2.32+0.42¢ 15.24+1.88b 199.32+29.28 1.32£1.07 13.76+1.48
KMD2 28.12+6.06 4.20+0.43b 22.68+3.79b 145.31+16.54 0.76+0.35 16.52+1.95
KCK 35.04+4.99 6.72+0.87a 41.24+10.37a  174.64+14.39 0.60+0.21 17.28+1.17
2009 KMD1 37.04+3.52 3.2840.42 7.04£1.10b 252.84+23.86a 0.80+0.19 1.80+0.28ab
KMD2  33.28+6.13 2.12+0.34 6.44+1.04b 149.64+10.36b  0.56+0.12 1.36£0.27b
KCK 46.80+10.99 3.24+0.52 17.96+8.55a 223.36+18.29a 0.36+0.17 2.16+0.33a
2010 KMD1 36.64+10.09b  1.48+0.50b 8.88+1.64 4.52+1.23 2.00+0.63 0.32+0.17
KMD2 61.48+13.32a 2.20+0.73ab  7.52+1.09 3.84+0.43 2.76+0.39 0.40+0.09
KCK 50.32+7.94ab  2.88+0.51a  9.92+1.39 5.44+0.32 1.56+0.17 0.48+0.14
2011 KMD1 114.43£30.79  1.63+0.15 31.54+6.81b 12.23+3.09a 6.54+2.30 0.89+0.21a
KMD2  93.09£10.53  1.29+0.32 24.80+2.84b  5.74%0.70b 2.63+0.56 0.46+ 0.08ab
KCK 135.74£21.70  1.94+0.29 69.91+21.70a  9.94£1.92a 3.40+0.92 0.43+0.09b
2012 KMD1  13.57+0.59 0.40+0.07 5.60+0.40 42.49+3.89 17.66+3.72a 1.03+0.20
KMD2 9.97+0.45 0.60+0.17 5.74+0.70 35.00+1.87 8.91+1.19b 0.710.13
KCK 11.46+0.89 0.31+0.10 4.97+0.92 30.09+3.62 10.43+£2.13ab  1.11x0.03
Frgos P 1.36;0.265 6.12; 0.004 8.88; <0.001 8.42; <0.001 2.60; 0.082 2.21;0.119

Means+SE(r=3, No./0.25 m?). P values are caulated based on randomized complete block ANOVA with year as a

random factor on arthropod density using Proc Mixed. Values within columns at the same year followed by the

same letters are not significantly different based on Tukey’s multiple-range test, P=0.05. P values in bold indicate

that values have significant differences among rice types.

2.3.2 ¥ crylAbivip3H H SR

MF 42 FEILEH, CEXMOHEXNE MK E EREFR N SEAR
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I R¥E B EMRX ENE NASHERF AR EEFE A RRVRENY R

& AR, Br KBAMBEZEAMEY CA. BREME. = RS E R ERT
TR ZH SRR AEN, ERK CEANE CANFEETHERIBIKBREGYR,
Hoh BrKAE E IR KB R K TR AT 2011 4R 2012 E B E MR T 0 UKAE LAY,
Be KRS 138 KRB R K 1R A A4 2011 SEAIH N 1115 A K 2011 02012 £ EFEK
BT X KRR S XS110 LHY, HKERP, K CAFIB CANEREENEHZHZMA.
BELERE, Br ABMAET A, ZRHH, —AMHERNEEMEHHHEREE YN,
BRKCEMB CRANMRZE B oKBHER, BRFAFE—HM.

CRAKMR B AY CEB CAURH EANRBFFBEHH, B, B RIRR
£ R ERRAZELE 4.144.19, BrOKBAXMBZENAE LA, B CAMRRH
BB, # iR iE B R E AR A, RGN ESFEERZI, BN
BERR KB RFZ AR

F 42 KX TREN T RB A Bt K (G6H1D) EIXTRHE (XS110)
T AR 00 S T Ay 1 B (] A A £ B LU AR

Table 4.2 Seasonal densities of each species of planthoppers or leafhoppers collected by the vacuum-suctionn

machine from Bt (G6H1) and non-Bt rice (XS110)

Sites Year Lines S. furcifera L. striatellus N. lugens N. cincticeps  C. fasciifrons R. dorsalis

Changxingl 2010  XS110 84.20+16.72  2.27+0.37 36.47+8.12 19.13+0.37 0.93+0.37 3.93+0.82
G6H1 61.87+16.62  2.67+0.87 22.53+5.57 12,73 £1.27 1.67+0.37 2.40+0.42
2011 XS110  70.11x4.77 1.29 +0.16 17.774£0.68 32.09+2.35 3.46+0.45 0.83+0.19
G6H1 45.91+£2.70 2.00+0.48 29.51+3.42* 54.69+£3.25** 3.91+0.71 1.1720.24
Changxing II 2010  XS110 75.04£19.83  2.49+0.43 34.73£9.58 3.09+1.26 0.93+0.40 1.82+0.24
G6H1 86.29+32.81  1.71x0.26 36.76+14.32 2.42+0.69 1.76+0.85 2.67+0.82
2011 XS110 7.12£1.01 0.33+0.08 2.33+0.26 16.1320.84 1.17+0.13 0.85+0.12
G6H1 5.78+0.83 0.82+0.17* 4.27£0.50** 11.62+0.83**  0.33+0.15** 0.82+0.24
2012 XS110  6.80+0.51 0.85+0.10 7.62+0.64 3.27+0.36 0.38+0.09 1.38+0.17
G6H1 9.50+0.81 2.52+0.30* 18.87+£1.79**  6.52+0.64**  0.57+0.11 1.93+0.24

Fis;; P 10150319 9.68; 0.003 8.30; 0.006 2.25;0.139 1.23; 0.272 0.13; 0.724

Means+SE(7=3, No./0.25 m?). P values are caulated based on randomized complete block ANOVA with years and

sites as random factor on arthropod density using Proc Mixed, Values within columns at the same year followed by
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asterisk * are not significantly different based on Student’s ¢ test, P=0.05. P values in bold indicate that values have

significant differences between Bt (G6H1) and non-Bt rice (XS110) plots.
2.3.3 ¥ crylC 5K cry24 ZE R

ME 43 PATLIEH, CRARMMHERHNZ NIRRT EERE R S FER AR
TMHEBAR. Br ABABZEMHK KA. B KA. BREMG, — Aot hodpnss
EVPHBEREZEAMARNEW, BRAY CANERETHHESIKRBRRMLN,
Ko T2A-1 KBLAFKANEEAESELRR AN 2012 FRFRERTIRARE, RA
T1C-19 /K8 L B9 B WAE ¢ 11 R58 A A 2012 & B E K T X1 F MH63. B Lk, Br K#g
MR KR BKE. BEHE., — Qi MEm AR EERAEEW, BROHE KRN
MEEESZE BoOKBHEWN, ERHASFE—HM.

TXEAXMRAFOHE CEE CAURMBERRBFHBEHH, i, &HFRMEHR
FRRFENNAZIALE 420-425. B KB BZEKNEYE CE. B KAMNREH
RIpE., FRMRRFTREEENN BRSNS, BRENHNRFRRAFEERZI B0
BBERRKKBSFHZ mMER—H.

# 4.3 ¥ crylC Bt cry24 EEARAB(TIC-19 A T2A-)RIXHRE (MH63) 2Z[H]
TCERRTH R 3 B A BRI (R P ISR B LR
Table 4.3 Seasonal densities of each species of planthoppers or leafhoppers collected by the

vacuum-suctionn machine from Bt rice (T1C-19 and T2A-1) and the controlplots (MH63)

Site Year  Rice types S. furcifera L. striatellus N. lugens N. cincticeps  C. fasciifrons R dorsalis
Jinhua 2011 TIC-19 39.28+3.75 1.04+0.07 41.72+4.30 4.28+1.15 0.68+0.14b 1.40+0.38
T2A-1 41.84+5.26 0.840.29 46.92+7.98 3.5240.91 1.80+0.51a 0.96+0.29
MH63 48.80+3.31 1.24+0.35 47.52+3.06 3.40+0.65 0.88+0.29b 1.68+0.34
2012 TIC-19 115.34+4.25ab  0.74+0.26 41.80+4.92ab  19.09+2.21 2.14£0.44 1.3140.12
T2A-1 101.94£11.25b  1.23+0.32 34.71+8.40b 19.03+3.59 1.43+0.10 1.29+0.23
MH63 143.89+14.84a  1.03:0.14 52.2949.57a 18.77+1.87 1.63+£0.21 1.11£0.24

Changxing I 2012 TIC-19 11.36+1.03 0.15+0.05 30.49+7.65 0.23+0.04 0.07+0.04 0.72+0.12
T2A-1 11.44+1.23 0.28+0.04 37.63+4.84 0.47£0.01 0.040.00 0.96+0.17
MHé63 11.93+0.61 0.37+0.07 36.91+5.96 0.31+0.10 0.11+0.01 0.97+0.22
Changing II 2012 TIC-19 8.64+1.05b 0.60+0.11 18.92+1.28 0.68+0.21 0.20+0.09 1.28+0.20
T2A-1 10.12+1.51ab  0.52+0.12 16.32+1.09 0.76+0.27 0.08+0.05 1.40+0.45
MH63 11.68+0.78a 0.5240.16 23.40+1.01 0.60+0.17 0.08+0.08 1.36+0.17

Faa P 4.35; 0.019 0.54; 0.587 2.29;0.113 0.08; 0.922 0.43; 0.654 0.33;0.718
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Means+SE(#=3, No./0.25 m?). P values are caulated based on randomized complete block ANOVA with years and
sites as random factor on arthropod density using Proc Mixed, Values within columns at the same year followed by
the same letter are not significantly different based on Tukey’s multiple-range test, P=0.05. P values in bold
indicate that values have significant differences among rice types.

3 it

FEWFRGERERN: HER BOKBAXBEEGXBOARMRHXIAL, EL
%%ﬁﬂ‘]ﬁc%}ﬁ%ﬂ%)ﬁﬁgﬁ%\ FEHFBEATR, KBHERT, REXHNEER
HE AT Bk B B MRHEUY, LEEA T KEBAMRZAFEESR.

3 XEMH BN KBGO STRE, ¥ oryldb BT KMD FK KA. A
MERHSRRREEENEZAFEER, KPR CAMBCANERERLFEHLUXR
BENE, MERHEHFEUL B KBEENE. BREFEZAHAFE—BHHRD
BF&. ¥ crylablvip3H EERERAY RANK CAMB CAEERZAFEER, MH
R ARER, B AR ENMBEESEENETNRE, ¥ oylC K ery24 1 TIC-19
I T2A-1 LEHBZ BMASE CAEREZAEEESR, HPHLEFH B KBLHNATE Y
ANFTEEENETHE. KT RSN S 4E RR RSB E, KR &
M2 RBEEERZH, KBLHERTEBE—BK. BAEKR, B kKENENFHEKNEY
MEABSER. HARNERHARBERAR, B KBY GRS MHKERRFHEN
KA R U R SR FERFEAR R AR .

ARG RO RIS, Br AR 2R E £ R & RFPTFN 8 B R
K 5 R F 945 F(Bernal et al. 2002, FR7E%. 2003, f38%%. 2003, Chen et al. 2004, F%&
& 2005, 4T, 2006, Akhtar et al. 2010, Wang et al. 2010, Chen et al. 2012, Akhtar et al.
2013), BF XA ERNTHERE ERFER B BEALSNZAE, Bk B BEX
Hif kAR RERREEEMNEN, IRASKNERTRERIMTENREEEX, £,
Bt fEYMESBERERMHBETENEE, RAFERERNERESFEN HEERE,
$RIRS R EARNRD, FREERMBETARK, Ly RS RAAAKRE B
feteE 2 BMEERALE T K, Biaig RK iSRG ML R, FAFRATLR
HHIEERE R BB R RER R (Lu et al. 2010): £, Br EFREAZEYKERNA
&, BTRBEHEAN, ENNEETHRSBEY™ 2. ARRELAERHZER. nHFR
2 1998 SRR RIAFE cryldb B cryldc XFKRE, RXBAL, HkRE. K. 2K
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WENMSECRERNHBEIR, TRKERIREEE. EEHEK. BREHRETHRRE
1998). Faria 2RI Bt T EXKIF (Rhopalosiphum maidis) ThEEE A RILRHIERM,
AHER B EX BN EER AR BEE X, MAFHHHNEZBHEENHM (Faraet -
al. 2007), Hagenbucher & B E A MRK RS, Br ML LIIFE IAFHWE, FBUR
HARREYMFRELEOBRLOENTRENRENNE, BREAANEHT, ZHASESL
1R 83 B (Hagenbucher et al. 2013). Eit, IEEAFEH RERFHZEREYRN R BHRAR
FIMTRERA £ HHEHEMFEN, RAENREEFEMRANTT.

o, REME RS ZRRBRFENE., ARERAERLTENEMN, R, EA
EROARFMKBAYOARRE CGIRAER) Fi-ErnEmti A —HE, BREEREY
AN PARSMEUR TS LER, KER. KRN, ARESHRES THENXT
BNABHEENSRBREF LT
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Fig.4.1 Composition of herbivores sub-communities and their proportion between Bf (KMD1

and KMD2) and non-Bt rice (KCK) at Hangzhou from 2008 to 2012
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Fig.4.2 Composition of herbivores sub-communities and their proportion between Bf (G6H1)

and non-Bt rice (Xiushuil10) at Changxing I in 2010 and 2011
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Fig.4.3 Composition of herbivores sub-communities and their proportion between Bt (G6H1)

and non-Bf rice (Xiushuil10) at Changxing II in 2010, 2011, and 2012
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Fig.4.4 Composition of herbivores sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-Bt rice (MH63) at Jinhua in 2011 and 2012
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Fig.4.5 Composition of herbivores sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-Bf rice (MH63) at Changxing I and Changxing II in 2012
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Fig.4.6 Temporal dynamics of density of dominant families in hebivores sub-community between Bf (KMDland KMD2) and non-Bt rice plots (KCK) at

3

Hangzhou from 2008 to 2012. Mean+SE (n=3). The same letters on the same sampling date are not significantly different based on ANOVA (Tukey’s multiple-range

test, P=0.05).
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Fig. 4.7 Temporal dynamics of density of dominant families in hebivores sub-community
between Bt (G6H1) and non-B rice plots (XS110) at Changxing I in 2010 and 2011. Mean+tSE
(n=3). The asterisk * on the same sampling date is significantly different based on Student’s ¢ test,

P=0.05.
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Fig.4.8 Temporal dynamics of density of dominant families in hebivores sub-community
between Bf (G6H1) and non-Bt¢ rice plots (XS110) at Changxing II in 2010, 2011 and 2012.
MeantSE (n=3). The asterisk * on the same sampling date is significantly different based on

Student’s ¢ test, P=0.05).
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Fig.4.9 Temporal dynamics of density of dominant families in hebivores sub-community
between Bt (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Jinhua in 2011 and 2012.
Mean+SE (n=3). The same letters on the same sampling dates are not significantly different based

on ANOVA (Tukey’s multiple-range test, P=0.05.
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Fig. 4.10 Temporal dynamics of density of dominant families in hebivores sub-community
between Bt (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Changxing 1 and
Changxing II in 2012. MeantSE (n=3). The same letters on the same sampling dates are not

significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig.4.11 Temporal dynamics of density of Sogatella furcifera adults, nymphs, and their total density between Bf (KMD1 and KMD2) and non-Bt rice plots

(KCK) at Hangzhou from 2008 to 2012. MeantSE (r=3). The same letters on the same sampling dates are not significantly different based on ANOVA (Tukey’s

multiple-range test, P=0.05).
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Fig.4.12 Temporal dynamics of density of Nilaparvata lugens adults, nymphs, and their total density between Bt (KMD1 and KMD2) and non-Bf rice plots
(KCK) at Hangzhou from 2008 to 2012. Mean+SE (n=3). The same letters on the same sampling dates are not significantly different based on ANOVA (Tukey’s

multiple-range test, P=0.05).
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Fig.4.13 Temporal dynamics of density of Nephotettix cincticeps adults, nymphs, and their total density between Bt (KMD1 and KMD2) and non-Bt¢ rice

plots (KCK) at Hangzhou from 2008 to 2012. Mean+SE (#=3). The same letters on the same sampling dates are not significantly different based on ANOVA

(Tukey’s multiple-range test, P=0.05).
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Fig.4.14 Temporal dynamics of density of Sogatella furcifera adults, nymphs, and their total
density between Bt (G6H1) and non-Bf rice plots (XS110) at Changxing I at 2010 and 2011.
Mean+SE (n=3). The asterisk * on the same sampling date is significantly different based on

Student’s ¢ test, P=0.05.
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Fig.4.15 Temporal dynamics of density of Nilaparvata lugens adults, nymphs, and their total
density between Bt (G6H1) and non-Bt rice plots (XS110) at Changxing I in 2010 and 2011.
Mean+SE (#=3). The asterisk * on the same sampling date is significantly different based on

Student’s ¢ test, P=0.05.
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Fig.4.16 Temporal dynamics of density of Nephotettix cincticeps adults, nymphs, and their

total density between Bt (G6H1) and non-Bt rice plots (XS110) at Changxing I in 2010 and

2011. Mean+SE (n=3). The asterisk * on the same sampling date is significantly different based on

Student’s ¢ test, P=0.05.
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Fig.4.17 Temporal dynamics of density of Sogatella furcifera adults, nymphs, and their total
density between Bt (G6H1) and non-B rice plots (XS110) at Changxing 1I in 2010, 2011, and
2012. Mean+SE (#=3). The asterisk * on the same sampling date is significantly different based on

Student’s ¢ test, P=0.05.
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Fig.4.18 Temporal dynamics of density of Nilaparvata lugens adults, nymphs, and their total
density between Bt (G6H1) and non-Bf rice plots (XS110) at Changxing II in 2010, 2011, and
2012. Mean+SE (n=3). The asterisk * on the same sampling date is significantly different based on

Student’s 7 test, P=0.05.
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Fig.4.19 Temporal dynamics of density of Nephotettix cincticeps adults, nymphs, and their
total density between Bt (G6H1) and non-Bt rice plots (XS110) at Changxing 11 in 2010, 2011
and 2012. MeantSE (n=3). The asterisk * on the same sampling is are significantly different

based on Student’s ¢ test, P=0.05).
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Fig.4.20 Temporal dynamics of density of Sogatella furcifera adults, nymphs, and their total
density between Bt (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Jinhua in 2011 and
2012. Mean+SE (#=3). The same letters on the same sampling dates are not significantly different

based on ANOVA (Tukey’s multiple-range test, P=0.05.
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Fig.4.21 Temporal dynamics of density of Nilaparvata lugens adults, nymphs, and their total

density between Bt (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Jinhua in 2011 and

2012. Mean+SE (#n=3). The same letters on the same sampling dates are not significantly different

based on ANOVA (Tukey’s multiple-range test, P=0.05.
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Fig.4.22 Temporal dynamics of density of Nephotettix cincticeps adults, nymphs, and their

Z 77
» L] 19% 258 110

total density between Bf (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Jinhua in 2011
and 2012. MeantSE (n=3). The same letters on the same sampling dates are not significantly

different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig.4.23 Temporal dynamics of density of Sogatella furcifera adults, nymphs, and their total

density between Bt (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Changxing I and

Changxing II in 2012. Mean+SE (#=3). The same letters on the same sampling dates are not

significantly different based on ANOVA (Tukey’s multipie-range test, P=0.05).
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Fig.4.24 Temporal dynamics of density of Nilaparvata lugens adults, nymphs, and their total

density between Bt (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Changxing I and
Changxing I in 2012. MeantSE (n=3). The same letters on the same sampling dates are not

significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig.4.25 Temporal dynamics of density of Nephotettix cincticeps adults, nymphs, and their

total density between Bt (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Changxing I

and Changxing II in 2012. Mean+SE (#=3). The same letters on the same sampling dates are not

significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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BHE NAHERGIUKENFEE R RTRERL
RBLRBHESFTOEW

FAENBERRBEAARAPTIENARRBENZ —, e EHE RFREEEK
TEEEEMESEM. RETE, RECHKBEERNFEERECN 419 7, S50 1303
FRBE 32.16%. FEMRBFIERRTESE. WREMRFBE, HPBEABN 21 #
345 %, HHBA 82.34%; IUBH (F4EH D KZ, AR, & 1647%; RBEED,
H2R S5, & 1.19% GEREAFRE 1996). FEEBRFEURBESREFHMRE
BRI E BRI, 41, CRANM LR BE BRAIAFE, RANFESERK
EHEEEFENLE. B KBEMFERRENEWEEFT=ATE: £, Br KBV
BELFHENERMA, SAFEURUREEFERBIREFTFEIRATHRE, £
BRABHWERKRENEESEVFSEZIEE. A_MEHAHEFEN CrylAb EER
CrylAb/CpTI UM —LaF4h i, EMFER. FHE. BREHY. BREFGULRENK
BRI RE BEERGEKES. 2004, £KF%.2005); B=, BrAKRBEXIELEERE RN K
AN AHREER, SRUXEERABRYNFELERNEYFSHEIIIEWE, R
Bt EEM CEANMMBEEEENFHAER, BENFERRKELX LRFATEN, S5
KAKBRBFLE-BARPMEFEX CrylAb BARFRENE CAR, RATLUERPH
HFERERRRIE Br A, ARFLEBNEES. RENFRURKLFRA R
EEAH KT KMD1 I KMD2 K& (Gao etal. 2010); 5=, Br EFBAZEYEEL P,
AEeSIE—EETHNEL, SENFERRIGIERLFYROZNL. BRFHAKRER
B ERGEN Br 1RILAX AL, KRB (Trichogramma pretiosum) XTE R ER Bt
MR RARRIIE MY, BRFRENEHEERHEN B NN BNEHRAL
% 5 (Moraes et al. 2011), T B0 767 25 48 (Cotesia marginiventris ¥ Microplitis rufiventris)
FE Bt TR R R SF TS, B8 HARUAI4 R (Turlings et al. 2005), #AT Desneux % 4
RERHRAMLBRAFTBEKNY HIEE, F4E (C marginiventris) XTEE Bt EXK
ME XTI (Spodoptera frugiperda) ¥ RIFEERIRBRILEKSS, XA RMERR B &S
X RES R GEANAEREEEE, SRR LRSI F LB TR D (Desneux et
al. 2010), Romeis Z5Eid % 10 MARKMBERI, JUX B EARBRNSHIAERLAFE
B, FEBMETRER, RE. ARANSOHZIRWE, S B BAFEREERNER
RAFEN, XESHHFREZIZM(Romeis et al. 2006). FEik, Br KEREZ EXFEHE
BHMBERLWES HEN, BATEDHEEHETHRIAERFR B KRB EZ [EFEH
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HHL K F# B #4083 FRF NAFHERRGKRERNFEEBREHENEW

FRE I B % R a0 o] i X — 324
1 PRI
HEMBATELE—E
2 4R
2.1 %Eﬁamﬂi#ﬁ#mﬁﬁk&xﬁﬁﬁ
2.1.1 ¥ crylab HEER |

HHE SR KMD1 f1 KMD2 R BB #F A1 B R T B %A R REE LA 5.1,
FEMEHAEIEE (Diptera) FIZF48%! (Tachinidae). ki@%} (Pipunculidae) AR
#H (Hymenoptera) Jif#%%} (Ichneumonidae). ## %} (Braconidae). 2%} (Dryinidae).
fBEEER} (Bethylidae). HREBIER! (Figitidae). 7RAREER} (Trichogrammatidae). /)i
#(Mymaridae). /) %%} (Eulophidae). £/N#Fl (Pteromalidae). Bk/M#EF} (Encyrtidae).
I"FE /&%l (Eurytomidae). /M#FR} (Chalalcididae). EM MRl (Diapriidae). %M AREE
#} (Scelionidae) F14}/E44E%} (Ceraphronidae) . KM ARBEE FENZUERH
AR, TEREEN, REWEH. RBER. S/ SR, EER. &/ &R B
A MR R E R 2P 2008 ERRARBFTERIER . RIRERB/NER, =F
#£ KMD1, KMD2 Fixt BB & LB 535 R 6.67%. 17.02%. 32.65%, 13.33%. 17.02%.
10.20%LL B 20.00%. 17.02%F0 14.29%; 2009 “ERIRARBRAER ., FRERME/NE
B, ZZEFEHHSFIR 18.18%. 17.14%. 32.29%, 10.61%. 8.57%. 6.25%LAK 25.76%-
20.00%F1 29.17%; 2010 S KR AR HIEH] | FIRERIAE A ML, LB 52 11.83%.
13.68%. 17.54%, 12.90%. 7.37% 11.40%LA%K 25.81%. 44.21%%0 31.58%; 2011 &I
KBREER . SNENP/NE, HFISFIR 14.75%. 1522% 7.50%, 25.14%. 14.49%.
32.00%LA & 6.56%. 22.46%F 11.50%; 2012 ERRHRH ZERF . FEERAE D ERL
HeB1 43 B 20.73%. 27.17%. 32.63%, 13.41% . 21.74%. 11.58%LL K 15.85%. 6.52%

10.53%.
2.1.2 ¥ crylAbivip3H 18

HEEER GoH1 Ry BREMF A ERTHENRRARRENAZLE 52 5.3,
FAH B R TRERBNARSHEFRER KMD AL B MRBIEEHT S LLFBEF R
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L KWL F A FHE NMAHERRRKER L ERTRENEW

MRMAREHAR, RELXFEERREH, NEFRER. 28R, & BHNEH
HEMTHRE. KX 1 RRAFFHEORARB T ERREH . FRERANL /SR,

XS110 F1 G6H1 HE1FT & ¥ LB 2010 £ 53 5 & 39.51%.11.63%, 16.05%.25.58% L) & 14.81%
1 9.30%: 2011 FH LB FIR 14.88%. 5.98%, 16.67%. 22.28%LAK 15.48%F 10.33%.
KX I RB AP, 2010 FRRBHLMLHER . SIERNS/IER, LY 20.39%.

11.11%,  25.24%. 37.04%LAR 16.50%H 8.33%; 2011 FHMB LB RIEE . HFEEH
MER R, LLBIFFIR 24.73%. 11.76%, 33.87%. 38.82%LL% 8.06%H 4.12%; 2012
FHORBARRBER . &/ MERINE SR B, L5145 52 24.08%.8.04%, 26.70%.25.00%
EA R 10.99%F1 16.07%.

2.1.3 ¥ crylC & cry24 IR

FEBIAE TIC-19 70 T2A-1 Rt BB H A% A1 B b T BF R 258 048 AR SLAR 38 A 0. 1B
S54RSS, FAEME R BELE AR SHEEER KMD 1L P RARBH SRt
BIRERMB A RERARR, RAEXFIBELERER, REEER. B ER. B/ &
B &MERNERAEHPORL. SERBAT, 2011 HRBLRITLHEN.
ARG AR, =H7E TIC-19.T2A-1 LUK 3o F8 B T o5 ) EL 414 B2 23.08%.17.31%.
34.95%, 1231%- 11.54%. 22.33%LAK 18.46%. 36.54%F14.85%; 2012 FMMBABIE
REER BUNENS /R, LB 5 R 8.52%. 15.57%. 12.77%, 30.68%. 24.55%. 20.74%
PLK 10.80%. 11.98%%1 22.87%. 2012 4, KX IRK AMMBLBAUER, &/ NERF
BAMER LLBISFIR 18.70%. 12.77%. 23.62%, 15.45%. 16.31%. 14.07%LL% 20.33%.
2624% M 21.11%: KX 11 KR AKMBHEBEEER . HEANENER, HhF9 3R

12.96%- 13.21%. 10.91%; 16.67%. 20.75%. 27.27%LL K& 22.22%. 35.85%%0 31.82%.
2.2 HRRBF LB E NN EEHE
2.2.1 ¥ crylAb BEERHE

FERER KMD1 1 KMD2 &1 8 H f % A @ RAK BT E I mZE LE 56, M
HERRE, ROBNARENEEEERZ I, BHBHEREA B, XPHERNE
EEUHZERBENE, MK IARAARERERBANROZ ARG EENER.
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2.2.2 ¥ crylAblvip3H BDIERS

HERER GoHl kXt B ENFLERARBEENNAZELE ST MSS, NER
RE, RO RBENEFEERZS, BHERTERER B, RTABRNEHEL
DHERBEAE, LMK/ IRARARBERERANNEEZ AREEEMNER.

223 ¥ crylC B cry24 ZRHI

FEDVHITE T1C-19 M T2A-1 K33 8 M 59 & £ R 5B 2 B p BT [H5h 45 LB 5.9 f
510, NERXKRE, ROBNABERRFEERZS, BHBRATREF B, HPH
BRNEEZUSERBEYE, X0/ LERAXB AR ERDANREZ HEEEEN
ER.

3 it

EFERRLERERY, Br KEANFESRGUHENHAR S BEEEYU, KSHE
AT, BABEFEARENETENRAERTE, BREFEEER, PHEAT,
Bt KBHNBZ MMNEEFEER. FENRBRBLBOARRBHA. ERNKRBS
AR T ERFER NS MER . R BUNER ., EMEER. BNERPHFEE,
LB KRBT ERANENEMHARRA, B B KBHMOHEHOERTERTEZ
5b, HABRKHILARBEE R RZH AL B KB B2 BEAHRRE —H.

BN EL R R ERKSF 2008 FHARLE REE—B(HRES. 2008), FAEBKRK
MR BHERE B KBEANBZAEERR, FERF=ATHERSHN: £—, #3
BERR B ZOMEREGESR, SEMNOHBFEEZE B O KBITENS, BaLlix
B EERAFEORBLRUBEZ R, AEHRPHENN TS EEBERE M5 R
8, UFTNEROSBHNNFERNRE. SEUREGTIEW. FETRMaE, M
HERD: B2, EFEREEMD. FENBHCAMBRRNIBEASRET T RY
HENERERE, Ba, UWCAMHELFFNFESREER O MK, B/NERRR
REMENHNER TR ARBLEE, BL B BEANTECRERESIENST S, Eikxt
KEAMHEKEMRLER . Gao FRIAE 11 MHRKFARF, URE B KBHBELEANT
FHRBEASPMERROEES . FaR 53 BHLEEH 2 ARF(Gao etal. 2010), I
FEEM Y B KB EZ AMNB CAFHEHENE. WELR. PR eI
FERMBEHBEL B, REEEXER@EBES. 2011). £=, B EFRBABEYERA
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, ARESIRE—EERMMANEL, TRIBHFERRESIENLEDRNEZL. FHAS
RRY, RBAREENEN B A BHLL, HRE (Trichogramma pretiosum) 13
HhFEH B AL B AR RIS AN, ERRFIREXT M E R AFH B RTEAR R
B KW 1 = R (Moraes et al. 2011), UKL RBERMEFERE (Cotesia marginiventris F
Microplitis rufiventris) %t Bt FAF0%$ I8 ) [z B 18 2% 1F (Turlings et al. 2005), AT 5 — M5
RHANRHAF LR (C. marginiventris) WEE Bt EXMBEHARIR (S. frugiperda) #8103
BRRBLLES, a5 B EAXMXHRBYLGEANARHFEEEW, SBER™E
5| 2 4 i 1) KBk /D (Desneux et al. 2010).

Romeis Zi@id3t 10 MARMELE R, LU Br BESRNSHEE BRAFEN,
FEBNETR. RE. BARF AR EE W (Romeis et al. 2006). TFERHA T 7 RIXH
HTREYREFSBMNMFEMRRINATEE, RAX Br EAFREMNERERIFET
DATERRXFAZ, Lhxt Br BACET- AR/ DRI FEN, SRAHETUETES
FLERRE, FEE. AFEHEY LPDRAEE, SERFLR R E LR SRR RE.
SR ERERITEREF TN R Z FE&F Z 7 (Schuler et al. 2003, Schuler et al.
2004), FIFHISRME S REEK LK F B EHIA(Chen et al. 2008, Liu et al. 2011).

B2, BABHEFERHRFMEREEZHEY, HREFAENSER AR RBRE-—JH,
EHRERFEEHT, FEERBEHBNRUZIZTARENE®. 554, BEALE
Xt Bt KEEF= P E R MHE, BTSRRI B P 3 & 4 RS m f R 5Tk
REBADH, 45N 1%E L = AR BE &GS ERESITN B KBYFESERRKZH.
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Fig.5.1 Composition of parasitoids sub-communities and their proportion between Bt
(KMD1 and KMD2) and non-Bf rice (KCK) at Hangzhou from 2008 to 2012
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Fig.5.2 Composition of parasitoids sub-communities and their proportion between Bt (G6H1)

and non-Bf rice (Xiushuil10) at Changxing I in 2010 and 2011
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Fig.5.3 Composition of parasitoids sub-communities and their proportion between Bf (G6H1)

and non-Bt rice (Xiushuil10) at Changxing II in 2010, 2011, and 2012
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Fig.5.4 Composition of parasitoids sub-communities and their proportion between Bt
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Fig.5.5 Composition of parasitoids sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-Bf rice (MH63) at Changxing I and Changxing II in 2012
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Fig.5.6 Temporal dynamics of density of dominant families in parasitoids sub-community between Bt (KMD1 and KMD2) and non-Bf rice plots (KCK) at
Hangzhou from 2008 to 2012. Mean+SE (#=3). The same letters on the same sampling date are not significantly different based on ANOVA (Tukey’s multiple-range

test, P=0.05).
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Fig. 5.7 Temporal dynamics of density of dominant families in parasitoids sub-community
between Bt (G6H1) and non-Bt rice plots (XS110) at Changxing I in 2010 and 2011. Mean+SE

(n=3). The asterisk * on the same sampling date are significantly different based on Student’s  test,

P=0.05.
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Fig.5.8 Temporal dynamics of density of dominant families in parasitoids sub-community
between Bt (G6H1) and non-Bf rice plots (XS110) at Changxing II in 2010, 2011 and 2012.
Mean+SE (#=3). The asterisk * on the same sampling date are significantly different based on

Student’s ¢ test, P=0.05.
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-

N
N

v

\\

Density (No./0.25 m*)

Sampling date (Day/Month)

B 5.9 £4RK K 2011-2012 4E Be KRE(TIC-19 F T2A-DRIX R E (MH63) ZMH]
Fr A B AR 3 ST B B A I () B 2
Fig.5.9 Temporal dynamics of density of dominant families in parasitoids sub-community
between Bt (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Jinhua in 2011 and 2012.
Mean+SE (#=3). The same letters on the same sampling date are not significantly different based

on ANOVA (Tukey’s multiple-range test, P=0.05.
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WL K T #RWR X BERE MAHERFAKBHFEMERTRENEN

20 4 . 20+

Braconidae Changxing | = Tie18 lichneumonidae  Changxing It gi:a
ToA-$
== ] - aies

Density (N0./0.25 m?)

e 28
Sampling date (Day/Month)
Sampling date (Day/Month)

510 KX T RHEN IRK K 2012 £F B KFE(TIC-19 R T2A-DFIX RE (MH63) 2]
AN B RRBRREE NN E3hE

Fig.5.10 Temporal dynamics of density of dominant families in parasitoids sub-community

between Bt (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Changxing I and

Changxing II in 2012. MeantSE (#=3). The same letters on the same sampling dates are not

significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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BT REME2MRT  BAE NEBERHUKENEREERUENER

BAE NREERGRDKBENHRERREHERR
MARBHEHTHRN

REURBRBEEEREPHRRLHZ —, 27 8208, HPBRAAMLIRS,
K460 T, HEAMRBBREN 56.10%: HKNKL, L3087, & 37.56%. HEM
ERIEQERIAE. ¥PEUREER. A RBEES. E3R. by, X
KEEREAFRFNBHER EXLRNARE 1996). BKBEIABBHESREF, Xt
BEHERMERIELZEIRYN TN, —HEXN Br BEASBRNERBT MR, £
KE8. THREURBANERRYRERL, SEMIZERENRYNTEE: 5H—F
B BEAERRENMRNARTENE BoBetRRATRERRET B &R, M4,
LHEAREERE B FEANARN RS ARET UEH RSN, ANEREhdT
UEER&LEH. T, HEHEREL L NERARET B EANRAK. B, T4 Br
AEMBEEHERNEHRAERLE.

1 PRI
ARG ELE—F
2 48
2.1 ERGH YRR ERERFNARERXRBE
2.1.1 ¥ crylAb BFEER

MRS LFHHAESERRY, FETHEHERTECFEEEE (Odonata) 148
#} (Coenagrionidae) F45%l (Libellulidae), ¥ EH (Hemiptera) KT B4EFl (Veliidae).
BERE (Cyrtorhinus livilipennis). T£8%%} (Anthocoridae). Hid%ER} (Nabidae). FE#EH}
(Reduviidae), XUBH (Diptera) KB IEK ZH# (Dolichopodidae). $FH#l (Empididae).
& iFugF} (Syrphinae) FIBIEFl (Sciomyzidae), ®43H (Coleoptera) M #ERY I hFl
(Coccinellidae). 25 %} (Carabidae). B2 F#} (Staphilinidae). JEEF} (Dytiscidae),
[k E (Neuroptera) HIE#H} (Chrysopidae), E#H (Hymenoptera) KIgE} (Formicidae)
MEAEEE} (Vespidae). KMD1. KMD2 K31 fB 2 [ B9 &M fr B AR B4 BEBEE 40 10
BUEFHAR (B6.1). BEKiE, BRFEE. REBEE. KL HAZDHEREAE

MR R REE. MXMPRBE KMD1. KMD2 R KCK Fr & B HFI7E 2008-2012 &
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WTRKERLEMINY AT MARERFAKENHEHERTHENEZNH

53R 66.83%. 72.05%. 76.14%, 28.25%. 21.91%. 17.92%, 0.60%. 1.12% . 1.01%, 2.52%.
2.81%-. 3.84% : 58.28%- 52.33%. 63.64%, 30.73%. 39.74%. 4.38%, 0.39% . 0.15%.
0.75% , 6.24%. 4.65%. 7.07%: 90.96%. 90.57%. 91.54%, 1.31%. 2.52%. 0.62%, 0.12%.
0.31%. 0.15%, 3.69%. 3.62%. 3.69%; 43.35%. 57.76%. 60.15%, 8.23%. 2.97% . 4.43%,
3.80%. 5.25%. 2.14%, 17.09%. 7.76%. 6.72%: 51.64%. 53.62%. 49.40%, 10.53%. 0.99%.

0.30%, 1.97%. 0.66%. 1.51%, 10.53%. 12.50%. 10.84%.
2.1.2 ¥ crylAbivip3H R ERE

FM=FEHABEREYN, ¥ oryldbivip3H EFEREAR R AH & B RARNAR
A KMD RFIHL. GoH1 RIE X B2 B M &M s tE X B R B EHEE S0/ A 12k
HEAR (B 62 63). BAXRE, BEGHE. KK, KELRMMENRRRE
B R ERAMAIR . WRMBHRBEE LN IRE K 2010 450 2011 £x I G6HI B
& BTELBI 43 ) 2 83.40%. 86.21%, 2.02%- 0.86%, 0.00%. 1.29%, 7.29%. 4.31%:; 49.34%.
62.30%, 2.37%. 3.01%, 9.76%. 3.55%, 14.78%. 8.74%; K¢ Il XK A 2010-2012 7
& B EEB) 4 B 82.50%. 71.60%, 0.58%. 5.43%, 3.46%. 3.46%, 8.08%. 12.10%; 20.71%.
4.70%, 37.86%. 60.07%, 6.07% 6.71%, 16.43%. 7.38%; 38.27% 56.36%, 26.65%. 16.77%,

4.10%- 3.03 %, 21.18%. 14.55%.
2.1.3 ¥ crylC & crp24 HENFE

ZHRFEREESERERN, % orylC R ory24 EFRARE R BB TR R BHHNHAR
A KMD RFIFLL. TIC-19v T2A-1 RHEXFZ A& M S 2B R A B BEE S (At
ROERLEFAR (B64FE6S5). BAEXN, BREEH. KUK RE. KENRNE
SR RBEE R ERORBRE. NRRBRBFESERE S 2011 £/ 2011 4 TIC-19.
T2A-1 A3 R R BT & B EL B 4 7 91.23%. 93.30%. 95.98%, 2.11%. 0.00%. 0.28%, 0.53%.
0.00%. 0.00%, 3.16%. 4.57% 2.22%; 62.71%. 55.86%. 67.08%, 0.62%- 1.54%. 0.62%,
5.30%. 4.48%. 3.95%, 16.69%- 26.39%. 16.52%; 7E 2012 KX [ RE ALY 1 RR
FRTHBI 53 512 82.22%. 82.25%. 84.62%, 3.25%. 4.57%- 2.49%, 1.43%. 1.01%. 1.28%,
9.68%. 8.37%. 8.52%: 60.00%. 57.14%. 51.96%, 5.71%. 17.23%. 6.76%, 0.52%. 0.45%.

0.53%, 25.71%. 20.41%. 35.94%.
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BT XFEEEAIET  BAFE NEASEEHAKENAGHRREFENEW

2.2 ¥ RAR SRR B I R 3h A
2.2.1 ¥ crylAb EEIFH

BRAEE. RGTa%E. KELHNNSTRNEEZONEZELE66, AETFL
B HBRARAB B RS R B KREHIX B2 MFEERZS, B6EH%E KMD]1. KMD2 A
MNEZRER LR K.

2.2.2 ¥ crylAblvip3H R IERE

EEFERE. RUTEE. KETRISTMNERENREZIELE 6.7 f68, AE
F AT LLE B ERRA B R BURERT 18] Br K FERX B2 M FHEERZ I, BABHE G6H1 fxt
B XS110 Z (B & A 2 —BH.

2.2.3 ¥ cryIC B cry24 ZEERIHE

ERSEHE. RHEAE. KENHANSD AT RANESIZANLE 6.9 610, AE
S a] A HERHRAN BI A ERRERT 18] Br KIERIXT B2 BIFEERZ SN, BAEELE TIC-19.
T2A-1 X MH63 2 [B1&E LR —B K.

3 iwTig

FEWRLE R KRB Br ERERENRE X RIA)H & B A RNKEE RS L]
A, BREEE. RATEE. SUAKETRIEMRALE. Br KEAF, XX
WHRBEENAEIZE, SHRMAL, XSHATHLEEER, RAFTNERNSHIHF
HEFEESR.

HEMBRRMMBERERNIRBZAFEER, TREF=FEHRESHY, —1
& Bt KIEXMERETRMRBOLASY, FBRUNROHMPWIFRENSEE: 5 F@
Xk, REENEENEGENEERE —SAXNE, SRYNEENKEZIZW, BR
HEWRBEEREES. BT, B EAXHAPHRBLE CEANHREFERNEFN.
Bernal SMHIA R/ CAMEZTERTURAE Br EFAQ, BREREKEHIE RM
8 R 3 FE RO E B R B G AR A 2 F Br KRB W(Bernal et al. 2002), FHLIEX & Br K
RBHE CAS BB YN, BRTUER CRRRNERKEARRE Br BO, HEEY
AR E R, (R, PLE R R N ER NN ER A Z 7 (Bai et al. 2006): &
FE—ANAER, REREEENERTRIEE. FAENRETEERNNESHSTEEE
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WKW AT IREERFGKENERERREURENEH

Fi, WMABEEHWKEU LN, Bt LBRBRNER. TRKAEEARRFRRE
BEORSEREFE AR AT ERFEERN, BRRESBHREHMEIERBIEN.

Br KBMBEHBRNEWRAERAEYRR. A, FARNRETFENA B
TIHEHAR, BEELRE, B AEMHAGHEARAEENATEN, RMAKFEN
B 1) RO T AR AT AR RS SR LB AE B/, BN . KRR B 3 I R AE R LR
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WL RFWE AR BT NRBRERHRKENEEEERIHENEE

2008
0 KMOT £ KVD2 sl KOK

Proportion of family (%)

1 II I| I' Iii "i |

2011

6.1 HiHIREE £ 2008-2012 4E Br AR (KMD1 1 KMD2) FXRHE (KCK) 2§

REHRRRBENARREARHE
Fig.6.1 Composition of predators (insects) sub-communities and their proportion between Bt

(KMD1 and KMD2) and non-Bf rice (KCK) at Hangzhou from 2008 to 2012
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T REMEZARY  EAE NABERRRKENHRERRTHENTY

100 -
2010 ) Xushui 110 IS GBH1

Proportion of family (%)

2011

&\3} qﬁé)&* & *? @'3‘ &f;
¥ %@

"

’é‘%’:‘%\%‘%
FEe e e

6.2 K¢ 1R K 2011-2012 4E Bt K8 (G6H1) RXFMA (Xiushuill0) 2 [H]
BAEREHNAREIRYE

Fig.6.2 Composition of predators (insects) sub-communities and their proportion between Bt

(G6H1) and non-B rice (Xiushuil10) at Changxing I in 2010 to 2011
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FOREWLEMRT A NAREANRKENERSERREHENENR

100 1

2010 3 Xushui 110 SN GBH1

o
i
1

Proportion of family (%)

i

2012

ﬁ*ik ’k\&*‘%’é«%&*ﬁi%ﬁ*

'f‘*&

N
G&!L% o

B 6.3 K¢ 11 RK X 2010-2012 4F Br KT (G6H1) R HE (Xiushuill0) 2 [B]
HeEtBRABRNARETLRBE

Fig.6.3 Composition of predators (insects) sub-communities and their proportion between Bt

(G6H1) and non-B rice (Xiushuil10) at Changxing II in 2010, 2011, and 2012
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T A SRR EAE NRRERADKENHE G BRTHENRE

I Tc19 MHES HEIR T2A-1

AMNARNANW

107 2011

(%) Ay jo uotuodasd

6.4 &R K 2011-2012 4E Bt KBE(T1C-19 F T2A-DRIX R E (MH63) ZfA

HAEBHRBRNAREREE

Fig.6.4 Composition of predators (insects) sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-Bt rice (MH63) at Jinhua in 2011 and 2012
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BILRFELEMRY  BAFE NAHERFSKENE A ERTHENYW

L Tc-19 MHES W T2A-1

Changxing Il

1% 1 Changxing |

(%) Aiwe jo uojuodasd

6.5 26 1 AN 11 5 X 2012 4E Br KRE(T1C-19 A T2A-D)RIXEE (MH63) Al

ARt R ARFH AR RS

Fig.6.5 Composition of predators (insects) sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-B? rice (MH63) at Changxing I and Changxing II in 2012
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BT REWEEMRIY  FAE NRERRHIUKREXH Rtk BRI Ew

s " " 30,
Dolichopodidae 2008 [t | Dotichopodidae 2009 ) kot

)

[ as
@D w0 @=m o1

1 - -k

]
|

o -
C. bvidipennis

%
Lo

Sampling date (DiayAAonm)

wim

Samphng e (Oyronn) Samping cate Qay/Month) Samping aate (DayMoneh)

B 6.6 Hi MR £ 2008-2012 4F Bt KFE (KMD1 R KMD2) FIXE (KCK) &tk BRIRHABEE NN RsHE
Fig.6.6 Temporal dynamics of density of dominant families in predatory insects sub-community between Bt (KMDland KMD2) and non-Bf rice plots (KCK)
at Hangzhou from 2008 to 2012. Mean+SE (n=3). The same letter on the same sampling dates are not significantly different based on ANOVA (Tukey’s

multiple-range test, P=0.05.
146



WL AFMEEMRY  FAE NRRERHRKENE SRR UHENERA

20 - 54

Dolichopodidae 2010 =3 XS 110 Dolichopodidae 2011 I xs 110

Density (No./0.25 m?)

1 c. iividipennis le. lividipennis
© 2
Sampiing date (Day/Month) ' Smummww;h’;
B 4.7 K¢ 1 08 5K 2011-2012 4E Br KB (G6H1) RIXRMA (XS110) Z[d]
et RRELATEENH EZE

Fig. 4.7 Temporal dynamics of density of dominant families in predatory insects
sub-community between Bf (G6H1) and non-Bt rice plots (XS110) at Changxing I in 2010
and 2011. Mean+SE (7=3). The asterisk * on the same sampling date are significantly different

based on Student’s ¢ test, P=0.05.
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BT RS ERRE BAE BIXRERFUKENERERATRHENRE

2012

2
3
" C. Wvidipennis
1
12
10
L]
.
‘
2

0 °

128 0 ”” F-" e 7 0 . » 1 ol nn 2 e 0% 8 1w
Sampiing date (DayMonth) Sampling dme (DayAdonih} ‘Sampiing dele (Day/Month)

6.8 43¢ 11 RB 4 2010-2012 48 Br KT8 (G6H1) RIXRE (XS110) Z[A]
A B R BRRE B RN F3hE
Fig.6.8 Temporal dynamics of density of dominant families in predatory insects
sub-community between Bf (G6H1) and non-Bt rice plots (XS110) at Changxing II in 2010,
2011, and 2012. Mean+SE (n=3). The asterisk * on the same sampling date are significantly

different based on Student’s ¢ test, P=0.05.
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WIAFHELURY  FAE NAHERFRKENERERAUHENEH

Density (No./0.25 m?)

R R
Sampiing date (DayMonth) Samping date (DayMonth)
Bl 6.9 &435 5 2011-2012 £E Bt KFE(T1C-19 A T2A-1)FIXTRE (MH63) 2 [H]
i frt B RN SR A ) 3
Fig.6.9 Temporal dynamics of density of dominant families in predatory insects
sub-community between Bf (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Jinhua in
2011 and 2012. Mean+SE (#=3). The same letter on the same sampling dates are not significantly

different based on ANOVA (Tukey’s multiple-range test, P=0.05.
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WIAEWETENLT  FAFE NREEEHLUKEE & RREFENZH

' Changping 1 mew " Dolichopodidae  Changxing 11 —t
1 |Polichopodidae ey Ichopod 'e @z T
M MHES S MHE3

Density (No./0.25 m?)

6.10 KX I RHEN I RK &K 2012 £F Br KFB(T1C-19 R T2A-)FIXFRE (MH63) Z[H]
ot B R R TS BN FEhE

Fig.6.10 Temporal dynmamics of density of dominant families in predatory insects

sub-community between Bt (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Changxing

I and Changxing II in 2012. Mean+SE (n=3). The same letters on the same sampling dates are

not significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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L RFBLEARY  FLE OREERRSKBN G FENIEW

B MR EEGHKTEN Bk % XL RBF RS HEW

KEREEELT 373 8, RE 23R 109K, HWekSRat. HXE. AR Wil
WAEH RS, MASMEK (FiL 2006). Hit, WkEASFRARHEE. £E
EYBROTHEE A B AR EEAERMMAL. FIARHRLERRYA BOKENBBESRSR
R A RBE-BUK RS, BIFLSsk. RREMGNEKRE. Fif. RERFEAE
f{1% Wi (Chen et al. 2009, Tian et al. 2010, Tian et al. 2012a), T B €F PCR-LDR BI5&:X K
R FIERE Y W4 15 PIEMREEE R, Br K FE_E RSk IS Y 25 Mo R X BR R — B
(Lietal. 2011), HAIVAE REX=FEa0cF0HEM K WM E B7E Br KS H AN R H
R AR & 1%, 2002, Chen et al. 2009, Tian et al. 2010, Tian et al. 2012a). R, LA EH
MALRETFTRE CrylA BEHKIKE, cryIC. cry24 Mvip3HWGEAEHEEHKET, REAR
R ERRW, 1ERBSEREYOXEMTRER, ER=AKEH &R k%K%
W E BT RPN .

1 MR
PR T ERLE K
2 g7
2.1 WISk LR I AR B AR S b 2 BE R B R Bh
2.1.1 ¥ cryldb EFER

FUM B R B ILRAYLE 4,870 %, RET 9F 27 #, K KMD1 3KE 25 #, It
1,746 3, KMD2 3k78 23 &, it 1,485 3k, X MIKAE 22 F, it 1,639 k. JREKF (Lycosidae).
W%} (Tetragnathidae). ERREEKFl (Theridiidae) F#% %l (Micryphantidae) B FEMHK
B. SAHREENEEZARE 7.1, NRPTLEBMBRERMEZ s, HibrmAaias
BT BrKTEAIR B2 8] A H AR B K REXTHERE B i T B R A B 2w, 34 2008
%, KMD1 HRMHEE 4SSN EE T KMD2 fixt B E, 2011 4 KMD2 Mixt B2 MFES
EZ5R, HEKMDI N BZEIKMEENREER, HKEOFOHKERENHBE EWH0E
E&RETENEM.

kR B R R, BRREERBIE\DEERIER, TRERFIRIBIIF QORI & R RO HERE
W RS ek ALK R . TURMsRE R LR EZIALE 7.6, NEFTLUEH, Bk
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WAL EMRT BHE PR EEH KRS sk R (R

A RREREN AEEE R, B FEEEE R [E AT B KR B2 MEA—H.
2.1.2 ¥ crylAb/vip3H BFEE

Fith =4 HEZ IR EEE 3,900 &, RET 12 B 35 %, Ko GeH1 3HE 33 F, I
2,125 3k, XFEIKE 30 B, ¥ 1,775 k. JREKEL. HRSRL IREESKBABRRLRE TR IRE.
BAFREFREFBHNEK 7.2, MARFTUBMRRESHRKNBE Rk, AR
MR B R BrOKTSHIX B2 M AG AL, B o kBYBEHKARELKNELRATE
EHEW. BEMBREK T #2010 FEER, BESKEKN 1R A8 2010 FHEE
%, ERETHHRARERDS RGN —IEHME. BAERE, GoHI X EMIFRER
BHEAEEW.

kRS R Mk, BREESEFIE\BEERBERK, TREKRIAORIR LSRR K 9RO HERS
YRS Rk R 3B . TUK B AL MBT IR B A A 7.7 F1 7.8, NEFAELEH,
BARA BB BUE I R 2 R4, BB B MR RIZVATE B KBRIXM Bz MEA—B.

2.1.3 ¥ crylC % cry24 ZFEHIRE

ST AT SRS 4,591 3k, BT 11 B 25 F, KB TIC-19RE 21 #, 3
1,515 3k, T2A-1 %K/ 23 F, 1,375 3k, XTERIKME 24 F, I 1,701 ko MERAL. HEHRL
BRI AR R FENAR. SRR EENEERULE 73. ARFTLUBMRE
kR \BEERBE R 2 b, EABRRKEOF B L BOKRBAN B2 BAF B, Br K
FEx & BRI\ BEBR SR B R BEER W, HhSHRE T 2011 F, BrKEEH
MEY AN e RN EEFESR, KX 1 KRB AN 2012 F, & RUEM%KEEEE
TIC-19 # T2A-1 FHEER, B B KEMMBZHREER. £4RB H 2011 F, T2A-1
RSN EE B ENRTNE L, g SNERZAAFEREER. BEL
K, T1C-19 7 T2A-1 Xt &AM BIekFH I F LT B H WM.

PR A U K, BRESSRAL A0\ BEERBERK, MEEHOBIFR SRR K RO
Y S K B AR S BE . 26k 5 B AR AL B TV Bh 7S LR 7.9 0 7.10, NEIFPRTLUE i,
BARA B B RS [E AR 2 54, BB B R RIBD A Br KBRS R 2 A — L.
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WL REMEEARY  BEF NAREEFIUKENAKTERENER

22 W EREREEHRSH
2.2.1 ¥ crylab ZEEH

AL REXY, KMD1. KMD2 53 B2 ERI)FF+ E B, Shannon-wiener ZHHTEH,
5 FEHE %R Simpson RBE P HIRHFREF RN AREHAAR, B LE¥KE B KB
MNBZEIFE B (P>0.05) (R74).

& 7.4 FiMRR A 2008-2012 4F B KR (KMD1 Rl KMD2) FIXRHE (KCK) Z
’ HRE IR S BB
Table 7.4 Diversity indices of spider communities

between Bt (KMD1 and KMD2)and non-Bt rice (KCK) plots at Hangzhou during 2008-2012

Year Lines S H J C
2008 KMD1 7.80+0.80 1.87+0.05 0.64+0.03 0.63+0.01
KMD2 7.60+1.08 1.71+0.18 0.59+0.03 0.55+0.04
KCK 7.80+ 0.73 1.7440.20 0.59+0.06 0.55+0.07
Fyy4 P 0.02; 0.983 0.28; 0.757 0.60; 0.564 1.17; 0.343
2009 KMD1 8.40+0.40 1.88+0.16 0.61+0.05 0.61+0.04
KMD2 7.60+0.68 1.93+0.15 0.66+0.03 0.65+0.04
KCK 7.80+0.66 1.8140.07 0.62+0.02 0.60+0.02
Fy60; P 0.49; 0.624 0.20; 0.823 0.58; 0.577 0.47; 0.633
2010 KMD1 8.60+0.68 2.19+0.09a 0.71+0.01 0.70+0.01
KMD2 6.20£1.02 1.49+0.15b 0.58+0.04 0.54+0.05
KCK 6.60+0.51 1.78+0.22ab 0.66+0.06 0.60+£0.07
Fyg0; P 2.82; 0.099 4.82; 0.029 2.21;0.152 2.79; 0.101
2011 KMD1 7.00+0.32 1.35£0.10 0.48+0.04 0.42+0.04
KMD2 7.40+1.12 1.70+£0.25 0.59+0.04 0.54+0.065
KCK 7.60£0.75 1.53+0.09 0.53£0.03 0.49+0.03
Faog; P 0.15; 0.866 1.14; 0.353 2.07;0.169 1.42; 0.2807
2012 KMD1 10.60+1.03 2.7620.05 0.82+0.02 0.8311+0.0085
KMD2 10.00+0.32 2.66+0.09 0.80+0.03 0.8060+0.0194
KCK 10.80+0.66 2.72£0.12 0.79+0.02 0.8137+0.0166
Fog; P 0.33;0.729 0.29; 0.752 0.27; 0.765 0.68; 0.523

Means +SE (#=3). Values within column at the same year followed by the same letter are not significantly different
based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, a=0.05. S, H', C
and J represent for species richness, Shannon-Weaver diversity index, Simpson dominance concentration index

and Evenness index, respectively. P values in bold indicate that values have significant differences among rice

types.
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WORFEEEMRT  FLFE MRHEEE G SRR GG 82 W

2.2.2 ¥ crylAbivip3H RSB

WRERKH, G6HI 53T XS110 Z AW FEEHE, Shannon-wiener FH ML,
SR %O0 Simpson RBEFHEREAEERMARFTHESR, BRIMFERZS, BF
bR Br KRERIX B2 MAFE—BHE (P>0.05) (R 7.5,

# 7.52010-2012 4E Br KT (G6H1) FMMMHE (XS110) Z[H]
WS EE SR FEEZML
Table 7.5 Diversity indices of spider communities

between Bt rice (G6H1) and non-Bf rice (XS110) during 2010-2012

Sites Year Line N H J C
Changxing I 2010  XS110 4.00+0.58 0.97+0.09 0.50£0.07 0.37+0.05
G6H1 4.00+1.00 1.31£0.10 0.70+0.06 0.55+0.01
ty; P 0.00; 1.000 -2.53; 0.065 -2.08; 0.106 -3.40; 0.072
2011  XS110 4.40+0.51 1.51+0.08 0.73+0.04 0.60+0.01
G6H1 5.20+0.86 1.62+0.21 0.73£0.03 0.62+0.06
tg; P -0.80; 0.447 -0.47; 0.650 0.00; 0.999 -0.24; 0.820
Changxing I 2010  XS110 16.33+0.67 3.33+0.14 0.83+0.03 0.88+0.01
G6H1 17.67+1.86 3.29+0.04 0.80+0.02 0.86+0.00
4; P -0.68;0.5360 0.25; 0.816 0.67; 0.538 0.83; 0.492
2011 XS110 11.60+0.67 3.04+0.10 0.87+0.01 0.87+0.01
G6H1 12.80+0.80 2.95+0.10 0.81+0.01* 0.83+0.01*
hg; P -1.15; 0.265 0.68; 0.506 3.36; 0.004 2.39; 0.028
2012 XS110 12.60+0.76 2.71+ 0.06 0.75+0.01 0.79+0.01
G6H1 12.90+0.64 2.71+£ 0.07 0.74+0.01 0.79+0.01
tig; P -0.30; 0.767 -0.04; 0.966 0.50; 0.623 0.17; 0.868

Means £SE (#=3). Values within column at the same year followed by the same letter are not significantly different
based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, a=0.05. S, H', C
and J represent for species richness, Shannon-Weaver diversity index, Simpson dominance concentration index
and Evenness index, respectively. P values in bold indicate that Values have significant differences between Bt

(G6H1) and non-Bt rice (XS110) plots.
2.2.3 ¥ crylC B cry24 ZEEHIFE

MRERRH, TIC-19. T2A-1 SX B2 @MY= &, Shannon-wiener ZFFHEIEH,
/5] BE Y OR Simpson RBEFHIEHRABFERNARFHAARRE, S LXK Br KFERM
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B2 AEE—BHE (P>0.05) (X7.6).

£ 7.6 2011-2012 %E Bt /KBE(T1C-19 A T2A-DHAXRE (MH63) Z[H
FEHE S HNEEENL
Table 7.6 Diversity indices of spider communities

between Bt (T1C-19 and T2A-1) and non-Bt rice (MH63) plots during 2011-2012

Year Line N H' J (o
2011* TiC-19 4.40+0.81 1.32+0.19 0.69+0.08 0.51+0.06
T2A-1 3.20+0.37 1.25+0.08 0.79+0.06 0.56+0.02

MH63 5.00+0.63 1.42+0.09 0.63+0.04 0.53+0.02

Fyi4 P 2.10; 0.165 0.41;0.674 1.56; 0.250 0.30; 0.743

2012* T1C-19 6.40+0.98 1.56+0.14 0.60+0.03 0.59+0.03
T2A-1 5.80+0.37 1.55+0.07 0.61+0.01 0.60+0.01
MH63 6.80+0.66 1.63+0.13 0.59+0.02 0.60+0.03

Faa P 0.49; 0.622 0.15; 0.862 0.20; 0.820 0.06; 0.938

2012° TIC-19 15.00+0.58 2.97+0.04 0.76+0.02ab 0.83+0.01
T2A-1 14.00+1.15 2.92+0.10 0.77+0.01a 0.82+0.01
MH63 15.33+0.67 2.73£0.10 0.69+0.02b 0.80+0.02
F5; P 0.68; 0.540 2.11; 0.203 6.15; 0.035 1.58; 0.281

2012° TI1C-19 8.20+0.86 2.47£0.17 0.82+0.03ab 0.79+0.04
T2A-1  10.40+0.68 2.8240.08 0.84+0.01a 0.84+0.01
MH63 10.00+0.77 2.47+0.11 0.75+0.03b 0.74+0.03
Fag P 2.29;0.144 2.58;0.117 4.01; 0.047 2.60; 0.116

Means £SE (#=3). Values within column at the same year followed by the same letter are not significantly different
based on repeated-measures ANOVA using Proc mixed followed by Tukey’s multiple-range test, a=0.05. S, H’, C
and J represent for species richness, Shannon-Weaver diversity index, Simpson dominance concentration index
and Evenness index, respectively. P values in bold indicate that values have significant differences between Bt

(T1C-19 and T2A-1) and non-Bt rice (MH63) plots. *:Jinhua, ®:Changxing I, *:Changxing II.
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2.3 BBk TR PRC 257
2.3.1 ¥ crylAb EEERH

PRC MR EMSFEELE 7.1 FX 7.7, K 2008 4. 2011 &) KMD2 1 2012
4 KMD1 # KMD2 53 B2 HFEERZ S, HAEAS B KRR B2 /ML
HE R . 2008 4EF] 2012 £Eeh- Br KRS FOXT M2 [E| ¥Rk WA % 2 B ZE R, KIB&F R AR
B LA R 8.6%. 16.7%. 8.1%. 14.0%71 9.9%, EF 79.1%. 86.8%. 53.1%. 95.0%F 44.4%
REfS7E PRC TS — MR 21AIR, @%m#mﬁewﬁﬁaﬁﬁ:m 52.0%.28.1%-47.3%-
37.8%F0 39.9%. LA M 20082012 FFHISIER, KREAF REEMRE 6.9%, HF 60.1%5E
87 PRC HHFNE—HARAI, BRIENAESHREIZRE 74.6%. &L, W
5 T BETE RS AR KR 32 B T BR8] 3 3R

YRR EE KT 0.5 RENTF-0.5 Z AR EEH L MBI B & KR, TNEXE 0.5 H
0.5 Z AR NIEA ERE BN, AYFRESMTHERT, EERiHZER YRR
R — S BT, FTCLBERR AR Br KASFIR L AR A E R BEE F AR
— MM RRRERE T R
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Fig 7.1 PRCs and species weights of the unsprayed non-Bt rice (KMD1 and KMD2)

and Bt (KCK) at Hangzhou during 2008-2012
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£ 7.7 BiNR R /A 2008-2012 £E Br KRS (KMD1 1 KMD2) FIXRHE (KCK) ZH
VIR EREFE TN

Table 7.7 Species weight identified from PRCs analysis

species NTH#4% 2008 2009 2010 2011 2012 2008-2012
s Bk Oedothorax insecticeps -0.7844 -0.0831 -0.0314  -0.124 -1.3542 -1.3419
BE/NBY  Erigonidium graminicolum -0.2325 0.0122 11332 04102 -0.1976  -0.3845
ZEE A% Gnathonarium gibberum 0.0775 0.3759 1.0247  -0.1464  1.2059 -0.0003
WEBAY%  Gnathonarium dentatum -0.3607 0.1613 0.3213 -0.6127 -0.4066
W hk Erigone prominens -0.2472 -0.1142  0.038 -0.2093
J\BEER B % Theridonn octomacutatum -0.9924 0.3646 -0.9918  1.4453 1.9277 -1.8317
X E % Enoplognatha japonica 0.0402 -0.1674 0.6118  0.4261 0.7036 -0.0414
VUSRS Chrosiothes sudabides -0.0579 0.1196 0.1084  0.137 -0.0451  -0.1123
VBN E LY Lycosa pseudoamulata -1.5699 -0.0999 1.363 0.7324 1.9816 -1.2554
HIK IR Pirata subparaticus 0.1158 0.2377 0.3778  -0.4502  -0.2008  0.8908
RS Pardosa laura 0.0371  -0.0577
B @13 Pirata piratoides -0.2093 0.1694
Bk Pardosa astrigera -0.1464  -0.075 0.0615
HERR MY Tetragnatha maxillosa -3.3912 0.0968 -2.9887  4.6053  -3.3541  -4.336
B 9 Tetragnotha vermiformis 0.3072 -0.0872 0.7124 03175 0.0486 0.1081
HEHEH Tetragnatha nitens -0.1579 -0.0678 -0.6143  0.5244 -0.1724  -0.2277
PR Dyschiriognatha quadrimaculata -0.0298 0.5321 -0.1142  -0.1428  0.1055
P4 AR Marpissa magister 0.1956 0.1394 -0.0595 -0.0813  -0.0482  0.1812
BT Myrmarachne formicaria - -0.1464 0.062
3L Bk Bianor hotingchlehi 0.0091 03417  0.0099
B &4 2% Runcinia albostriata -0.0846 -0.0267 -0.2591 0.1904 0.3598 -0.3421
FELAEB % Xysticus croceus 0.0124 0.1237  0.2991 -0.0024
FEHEYK  Neoscona theisi -0.0217 0.0222 -0.1431  -0.0227 0.8389  -0.1063
AT ki3 Dolomedes insurgens -0.019 0.0651 -0.0625
Bk Dolomedes stellatus -0.3584  0.108
R ik Clubiona corrugata -0.0121  0.0861 -0.1027
TREHY  Clubiona kurilensis 0.0968  -0.0122  -0.0154
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2.3.2 ¥ crylAbivip3H ERER

PRC MR EM T4 R ANE 7.2-B 7.3 M1k 7.8, NEFFTLUBEERT 2010 FK¥
1AK% 2011 EKX U P, Bt KIBRXMBZRIFEEF 2, Hibs SRFENRT B KM
X BB B AR LR R . KX 1iRBR AT, 2010 45701 2011 SEop Br AKREFOXS B T3 B sh My
BZERER, ABLIMHREERLERN 9.7%FH 7.3%, HT 85.6%HM 64.4%RH 7 PRC
SHHE— BRI, BRI SRR REREK 68.9%H 22.8%: AKX I KK A
F, 2010 4EF] 2012 &, KBHFHTLUERE 13.5%. 14.4%FH 6.6%, HT 45.9%. 88.9%F
71.2%, BEMBZE PRC ST IS — M1 BAIL, (B R HUHERY (8] RESSARRE 44.6%. 15.3%F0 20.9%,
GERTR, % THENRRBRARERIRSETERNESHEN, Br KB EZ &k
WHENACE LR .

YIMEEKT 0.5 HEDT-0.5 ZARRBYMIR/ LB, TNEE 0.5 M
0.5 Z MR REER LR EEWE. NMIHRESTNGERT, BYHMLEBHWRER
RO B4, TTLLBIRAR Br KRR B AYRHTFITER M NFEERZ
b, RBAEREBEZEREAR.
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Fig.7.2 PRCs and s

W) PRC 247 R ILE
pecies weights of the unsprayed non-Bt (G6H1) and Bt rice (XS110) at

Changxing I in 2010 and 2011.
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Fig.7.3 PRCs and species weights of the unsprayed non-Bf (G6H1) and Bt rice (XS110) at

Changxing II in 2010, 2011 and 2012.
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& 7.82010-2012 4E Bt /KB (G6H1) FIXRHE (XS110) Z MPFHERFEERL
Table 7.8 Species weight identified from PRCs analysis

pecies . Changxingl Changxingll

2010 2011 2010 2011 2012
A Rk Oedothorax insecticeps 0 0 1.3247  -0.5635 3337
LA -1 Erigonidium graminicolum 0.3093 -0.6424  0.6268 0.1325
BET A% Gnathonarium gibberum -0.0679  0.1299 42921  -0.5304 0.845
R A Gnathonarium dentatum 0.2175 0.2188  -1.0464
Rk Erigone prominens 0.554
J\BEER B Theridonn octomacutatum 29313 04317 -0.1003  1.0738 0.3
XEE &% Enoplognatha japonica 0.2008 -0.1615  -0.1536 -0.4799
PHER R Chrosiothes sudabides 0.2933 -0.5203  -0.1649 0.3664
SR Lycosa pseudoamulata -0.0679  0.3057 0.5824 -3.4417 0.3928
UK Rk Pirata subparaticus 0.1258  -0.1201 -0.1481  -0.7559 -0.0558
Pt 3 Pardosa laura 0.1615  -0.613 -0.1522
EHKIRek Pirata piraticus 0.0532
B3k Pardosa astrigera 0.3632 0.266 -0.1503
HEM Tetragnatha maxillosa -1.3626  3.7882 -1.3905  -2.5503 -2.3754
=4k Tetragnotha vermiformis 0.1856 0.1733  -0.1373 0.0606
AT H b Tetragnatha nitens 0.3632 0.0589 -0.1506  0.0129 -0.0404
POBEIE ik Dyschiriognatha quadrimaculata -0.1228  -0.0081 0.1902
Y& BRR Marpissa magister -0.2175 -1.5877  -1.3205 1.0907
EEER Plexippus paykulli 0.5662
£EURR Plexippus setipes 0.5662  -0.014
LS Myrmarachne formicaria -0.2251
3% 3 Bk Bianor hotingchlehi -0.1809  -0.3057 0.073
=5k Misumenops tricuspidatus 0.0386 0.4966  0.5603 0.5512
HETER Xysticus croceus -0.1615  0.0334
U&= Hypsosinga pygmaea 0.2533 1.0384  -0.0328 -0.4033
EEHRA % Neoscona doenitzi 0.0359 0.0576  -0.6103
PR SR L S Dolomedes insurgens 0.0221 -0.5187
Rk Dolomedes stellatus 0.7653
FEOH Bk Oxyopes sertatus -0.1631
PE ik Clubiona deletrix -0.3632
PR Rk Clubiona japonicola -0.2014
THEES Clubiona kurilensis -0.2175 -0.9155 1.338
g R Pholcidae 03149  -0.0842 ~ -0.0425
=2 T R Sparassidae -0.1615
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2.3.3 ¥ crylC 5 cry24 KIS

PRC HIYHBEMIERLE 74-8 7.5 MK 7.9, AEFTUEMRT &£ERK A
2011 5 T2A-1 FIXfHB LUK 2012 K% 1T RK R TIC-19 MM B B EEZF 5, HAib
R S RERP B KBAX B AL LR E. £ERR AP, 2011 £/ 2012 FF
B KFERX B S BEZ M ESR, KRBT RERRLSZRE 10.9%M 12.0%, H+
87.2%H 61.7%EE 8 7E PRC S HTHIE — BRI, (BRI FREBERELERE 47.0%
M 31.6%: KN IRAB AP, KBLFT LR 13.2%, HH 47.0%HB7E PRC 21T HI58
— BT, (BRI 1F) AL AR 35.6%; 5403 11 S A, KRR M BT LLARA 25.8%,
H P 84.5%REH 7 PRC M AOSE —HIB R4, BRI ERESER 26.3%, & LATH,
PR RHENARBRAEEIROTRRENRISEN, MRTAMHEANFRFEERZ
Sh, HREHAFEAR, BroKRBAX B2 AT R MEE faUE L.

VRN ELEKRT 0.5 REPT-0.5 ZEREBEWI B KBS, TAREE 0.5
0.5 Z[EMPFHNEL ERFEE. AYRRESTNERD, BRI EZNYFRR
HORBOE— BRI, TTLAABEAR B KRB BZ MM T HEERIMNFEERZ
5b, KEBAEREZRIRAEAR.
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Fig 7.4 PRCs and species weights of the unsprayed non-Bf (T1C-19 and T2A-1) and Bt rice

(MH®63) at Jinhua in 2011 and 2012.
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Fig.7.5 PRCs and species weights of the unsprayed non-Bt (T1C-19 and T2A-1) and Bf rice

(MHG63) at Changxing I and Changxing II in 2012
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£ 7.9 2011-2012 4E Bt /KFE(T1C-19 R T2A-D)FIXT R (MH63) Z [RIMFIEKEERL

Table 7.9 Species weight identified from PRCs analysis

species NT%#% pyon finhua o012 Changxing I  Changxing II
& U ik Oedothorax insecticeps -0.2647  -0.3235 -2.7225 -0.7115
B[]/ Bk Erigonidium graminicolum -0.1681  0.0499 -0.2261 -0.0437
e MLk Gnathonarium gibberum -0.672 -0.1637 0.576 0.3264
WEB A% Gnathonarium dentatum -0.1695  0.6616
R ik Erigone prominens -0.0852 0.2759
J\BEERIE 2 Theridonn octomacutatum -3.4431 2515 -2.8861 1.3739
X B Eihk Enoplognatha japonica -0.0558 0.0925 -0.0437
0 Bk i ek Chrosiothes sudabides 0.0019  0.0041 -0.2302 0.0431
IR GUR L Lycosa pseudoamulata -0.1396  -0.0644 0.1156 1.0153
KR Pirata subparaticus -0.0025 0.1409 0.0715
BRI Pardosa laura 0.2216
Bk Pardosa astrigera -0.0541
HERE B 1Y Tetragnatha maxillosa -0.6882  2.9339 -0.8007 4.0968
bR Tetragnotha vermiformis -0.2584 -0.1979
JETE H 9 Tetragnatha nitens -0.0133  -0.2557 0.1902 -0.0021
BT 2Lk Dyschiriognatha quadrimaculata -0.0586 0.1824
PRI Marpissa magister -0.024 -0.0795 -1.0003 0.0749
3% 3K Bk Bianor hotingchlehi -0.0945 0.1219 -0.1629
= ek Misumenops tricuspidatus -0.1014 1.6046 -0.1173
WA=FBEY:  Hypsosinga pygmaea -0.0747  0.5967 0.5048 -0.2525
HiEH E% Neoscona doenitzi -0.1749 -0.0423
MR RBR Dolomedes insurgens -0.071 0.5995
B ug- Dictynidae 0.1485
# gtk Oxyopes sertatus 0.4306
F B Sk Clubiona kurilensis 0.1038 -0.1807 0.0739
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3 itk

2T Kk T B VR (KR T4 SRR A ek Y B B AL RAE Br K TR RIS R 2 A1 ARAULE PR
B, BRYAOE EEANERZBFERIAR. KEHHEAT, EIHNEREMRAFHK
wEBNALE B KB BZRAE BN, EINHIERT, FEYHNERRFEERN.
BESHE (WMEEHE. Shannon-Wiener 5%, Simpson RHE P HIEH MY IEIEE) K
HEHEZZFRZHEL T RREZE B KBHEW.

PRC 4145 R KB KMD H RS B2 (8] ISk W B & £ 77, KRBT LI R K4
8.1%-14.0%, EXFEETIEIET CARRRRATH 28.1%-52.0%, SETAEMERRI KMD2 MsiEZ
RIS EHEFEEEER, HE KMDI xR BRALN, KEXATUBRNR
6.9%, ERAFRTIEIT] LIMRRERTR 74.6%. AT, BUSRIEBVEAE Br /KTEFIX R 2 [B]H9AN R 7T g
R TR E S . GoH1 Fixi B Hi PRC 2HTHRE, MKIEHEEKN 1R
A 2010 KX T RRAK 2011 FEEER, ABMRERE, KERETUBREN
H 6.6%-13.5%, BUREETEIE] LA IN 20.9%-68.9%. T1C-19. T2A-1 FixtfH PRC 4
HitE, 4R% AK 2011 F T2A-1 BN R LR AR A 2012 8 TIC-19 X EZ
BRI B A FEER, ABNRBRE, KBERE T LUMARENN 12.0%-25.8%, B
8] BT AR RE R 26.3%-47.0%. B2 B KGRI FB 2 (8] 2 R K 18 R b BT R AR B A LE S 2D,
KE R BTN FERTIERN.

W% EROESRETHNEENH LR, Br ABHNANZBARFRESEEN
EHEZA, BKBNZNEYEAEIEEER. FENHAREREKY Br KBAEWE
Pk HE ML, BAOFYME BOKBRNBZAFEER, —HHATRERAKEHR
BAERTRIEN B EEXMBHIHERHBIERN, SBRYEENRED, Basx¥mIH
KRMBENEE, AMPKNEYEEILE, TUIKRBRBYRBLEFNTFR: 224
FEE Br BET LLEE &Y EE sk £ W, Chen BHEREH Br EATUARR Br
KBRRBAEHEANRRE, 3F B LU R RUKORSEE SRR E Dt e B B E
MK, HRE - FEMPFENNNBAEHRAEZIEW, THIKRS%KT HARE L
BAFLEMN CrylAb EALERIZE, HEMSRBEBZKNHRTEERRERS Br K
FEHIW(Chen et al. 2009), 54+, BUE Br AKFEHIE K AL REA B AT LU RIE B EQ, B
RUMA BN & DR RA LR RE . FiE. FE. RSB EREAR
H Z 3| ZM(Tian et al. 2010, Tian et al. 2012a).
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B2, Br KBNAKERERE AENEW, B KERNEDPIEMEE—E, HR
AHERHENE. R, LNZEF, XEPRIRBRRT —HI7 LR RAKI
FrEEENZS, LUS AT UASE R Ba B X SISk 7E B (A g3 BORBR AN KA AT BT, R EXA
5 TS & 1077 587 B (A B8k S Th RERIBT A
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2 7.1 VMR A 2008-2012 4E B KFE (KMD1 M KMD2) FIxtIRH (KCK) 2 [R45Hhsnik 84 BURE R M8 BRI B AL

Table 7.1 Seaonal densities of each species of spiders colledcted by the vacuum-suction machine from Bf (KMD1 and KMD?2) and non-Bt¢ rice plots (KCK)

2008 2009 2010 2011 2012
Species Fa 14
KMDI KMD2 KCK KMD1 KMD2 KCK KMDI KMD2 KCK KMDI KMD?2 KCK KMDI KMD2 KCK

£r eI K 1.04£0.10a 13240222 0.684£022b 0042004  02430.12  024x0.19 0.04+0.04 0.04 0 0 0.0640.06 0 1.1740.i7b  06620.10c  1.83+0.30a 0.14 0.873
HfE) ) ok 0.28+0.23 ] 0.08+0.08 0124012 008005  0.12+0.08 0.3240.14a 0b 0.2440.15ab 0.09+0.03 0 0.09+0.03 0.11£0.03 0.17£0.07 0.20£0.09 267 0.077
SEH WA 0.7620.16 0.4410.21 0.72:0.14 0.16:0.07b  0.04+0.04b  0.6410.29a 028:008  0.12:0.12 0.20£0.20 0 0.03+0,03 0 0.1740.05 0.46+0.08 0.3430.15 1.92 0.155
Bk 0.20+0.13 0.4420.17 0.1620.12 012:005b  020+0.13b  0.68+0.33a 0 0041004  028:0.19 0.03£0.03 0.06£0.03 0.09:0.06 [ ] 0 241 0.099
BRI 0.1240.05a 0b Ob 0 0 0 0 0 0 0 0.03+0.03 0 0.03£0.03 0.0340.03 0.03 £0.03 2,05 0.138
ABEERRE®X  13.08+1.70ab 151642022  11.08+253b 7884109 588112 10£1.13 200:0.54  2.1620.68 1.524037 0.69+0.11 0.2940.15 0.7740.28 1.2040.29 0.7110.12 0.7440.20 088 0491
RPEE %k 0 0 0.08+ 0.08 0 0.04+0.04 0 0321008  0.32+0.17 0.48+0.08 0.2310.13 0.0940.06 0.26+0.07 0.1740.08 0.1440.06 0.230.14 1.70 0.192
PRI Bk ob 0.0440.04a ob 0 0.08+0.05 0 0.04+0.04 0 0.04£0,04 0.06+0.03 0 0.0340.03 ] ] 0.03+0.03 0.05 0.952
PUTLORK 2524029a  1.92:0.30ab  1.40£034b 028:008  036:0.13  028+023 0.48+0.10  0.12£0.05 0.12£0.08 0.8040.17 0712013 0.9440.22 1.54£0.19 1.89£0.34 1.9110.38 1.51 0.228
A R% 0082005b  024:0.12ab  0.48£0.5% 0242007 0042004 0242007 0.12:0.05  0.04:0.04 0.040.04 0 0.11:0.05 0 0.06+0.06 0.11£0.05 0.1440.05 1.03 0.362
RSk 0 0 0 0 0 0 0 0 0 0 0 0 0.0310.03 0 0.06+0.03 1.20 0.308
RAKR%E 0 0 0 [ 0 0 0 0 0 0 0.0940.09 0 0 0 0 1.00 0.374
B 0 0 0 0 0 0 0 0 0 0 0.03+0,03 0 0.03+0.03 ] 0 0.50 0.609
L EoL ] 5441083a  336£022b  1.7640.24c 2764043 2843035 3324052 4041032  5.00£0.43 432062 766:079a  3.49£061b  6.00+092a 2.00+0.36 1.832039 2,60£0.29 3.89 0.026
BRHN 0.04£0.04 0.24£0.15 0.08+0.05 0.80:0.21 0.76£0.17  0.5620.10 04410.12a  0.042004b  0.1240.12a 0.09+0.06 0.03£0.03 0.06£0.03 0.06£0.03 0.03£0.03 0 2,02 0.141
ST P 0.04£0.04 0.1240.12 0.08+0.05 0.36:0.18  0.2040.09 0.16+ 0.08+005 0204006 0043004 0.310.14 0.14+0.05 0.11+0.05 0 0.03:0.03 0.1720.11 0.24 0.784
PUBEHE B ok [ 0 0 0.04£0.04 0 0 0.1620.10a ob 0.0410.04b 0 0.030.03 0 0.06£0.03 0.06+0.03 0.060.03 1.51 0.230
REMN ] 0.0440.04 0.0420.04 0.04£0.04 0 0.0410.04 0.04+0.04 0 ] 0 0.06£0.06 0.03£0.03 0 003003 0.030.03 0.20 03818
KRk 0 0 0 0 0 0 0 0 0 0 0.03+0.03 0 0 0 0 1.00 0374
f-2X1 4 0 0 0 0 0 0 0 0 0 [} 0 0.030.03 0.03+0.03 0.06£0.06 0.03+0.03 0.14 0.871
EE 3333 0.0440.04 0.08+0.05 0.04+0.04 0.08£008 0044004  0.04+0.04 0 0.1240.05 0.04+0.04 0.14+0.06 0.06£0.03 0.0940.06 0.14+0.08ab  0.03:003b  0.17:0.03a 0.11 0.899
HOEME 0 0 0 0.04:004 0 0 0 0 0 [ 0 0.03+0.03 0.11£0.07 0 0 273 0073
FEWmEAL  0.08+0.05 0 0.04+0.04 0.32:0.10 0242015 0442035 0.08+005 0124008 0124005 0 0.0340.03 0.03+0.03 0.26+0.08 0.17£0.03 0.23£0.07 033 0.722
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2008 2009 2010 2011 2012
Species Fran P
KMDI1 KMD2 KCK KMDI1 KMD2 KCK KMDI1 KMD2 KCK KMD1 KMD2 KCK KMD1 KMD2 KCK

WAR S 0 0 0 0 0 0 0 0 0.03£0.03 0 0.03+0.03 0.03£0.03 0 0 1.00 0374
Bk 0 0 0 0 0 0 0 0 0 0 0 0.034003b  0.11+008a  Ob 138 0259
P a 0 0 0 0 0 0 0 0 0 0 0.03+0.03 0.06£0.06ab  Ob 0.09+0.06a 1.37 0.262
FHERE 0 0 0 0 [} 0 0 0 0.03£0.03 0 0 0 0.0340.03 0 0.50 0.609

MeantSE(r=3, No./0.25 m%). P values are caulated based on randomized complete block ANOVA with years as a random factor on arthropod density using Proc Mixed, Values within columns

at the same year followed by the same letter are not significantly different based on Tukey’s multiple-range test, @=0.05. P values in bold indicate that Values have significant differences among

rice types.
% 7.2 2010-2012 £E Br KA (G6H1) FIRFIRME (XS110) 2 {45k kAN BURE i ) 85 B 42 2R 4L
Table 7.2 Seaonal densities of each species of spiders colledcted by the vacuum-suction machine from Bt (G6H1) and non-Bf rice plots (XS110)
2010 2011° 2010° 2011° 2012° Bt main effect
Taxa

Non-Bt Bt Non-Bt Bt Non-Bt Bt Non-Bt Bt Non-Bt Bt Fis2 P

& A gk 0 0 0.03+0.03 0.03+0.03 0.64+0.19 0.29+0.22 0.10+0.04 0.27+0.08 5.17+0.58 5.85+0.60 0.01 0916

B/ Bk 0.07:0.07 0 0 0 0.2420.10 0.2240.02 0.25£0.04 0.12+0.06 0.20+0.07 0.18+0.08 0.81 0.372

LIASE F::1 23 0.07+0.07 0.13+0.13 0.06+0.06 0.06+0.03 1.20+0.44 0.29+0.19* 0.68+0.08 0.95+£0.28 0.25£0.11 0.13+0.05 1.10 0.299

ik B Ay 0 0 0 0.03+0.03 1.18+0.53 1.13:0.57 0.1320.05 0.27+0.15 0 0 0.07 0.793

R 75 bk 0 0 0 0 0.09+0.06 0* 0 0 0 0 4.67 0.035

J\BEIR /B ¥k 6.00+0.81 3.60+1.78* 1.37£0.36 1.66+0.31 1.62+0.51 1.24+0.10 0.3320.06 0.22+0.05 1.13£0.14 1.77+0.16* 0.68 0415

XHE thek 0 0 0 0.03+0.03 0 0.02+0.02 0.02+0.02 0.030.02 0.12£0.16 0.17+0.07 0.53 0.469

DU BRER Ik 0 0 0 0.09+0.06 0 0.070.07 0.05+0.03 0.05+0.03 0.12£0.04 0.25£0.11 1.80 0.185

RIRGUR% 0 0.07£0.07 0 0.20+0.07 0.31£0.05 0.38+0.09 1.38+0.10 2.80+0.36* 1.90+0.26 1.62+0.30 1.59 0213
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2010 2011* 2010° 2011° 2012° Bt main effect
Taxa

Non-Bt Bt Non-Br Bt Non-Bt Bt Non-Bt Bt Non-B¢ Bt Fis: P

AR 0.07+0.07 0 0.030.03 0 0.07+0.07 0.18£0.04 0.10+0.04 0.320.11 0.43+0.12 0.82+0.12* 2.09 0.154
RS I% 0 0 0 0 0.02+0.05 0 0.05+0.03 0.230.09 0.07+0.04 0 0.01 0.929
-k ot 3 0.07£0.07 0 0 0 0.09+0.04 0.02+0.05 0.120.04 0.07+0.04 0 0 2,02 0.161
R 1.27+0.24 2.87+0.27 1.69+0.10 2.00£0.19* 1.47+0.40 1.73£0.14 1.150.08 1.78£0.17* 2.80+0.40 3.77£0.37* 17.55 <0.001
LAPEASE ] 0.07+0.07 0.330.07 0 0 0.13+0.08 0.29+0.19 0.35£0.12 0.32+0.08 0.170.05 0.08+0.04 0.96 0.333
YT 0.07+0.07 0 0.09+0.06 0.170.11 0.02+0.02 0.11£0.04 0 0.03+0.03 0.0'310402 0.07+£0.30 0.84 0.363
PUBEHE Bk 0 0 0 0 0 0.070.04 0.02:0.02 0 0.03£0.02 0.12+0.04 2.04 0.160
PR 0 0 0.03+0.03 0 0.27+0.04 0.69+0.46 0.22+0.07 0.530.11* 0.30:0.11 0.37£0.12 1.30 0.260
Revaak 0 0 0 0 0.04+0.04 0 0 0 0 0 2.04 0.159
FORIR 0 0 0 0 0.04+0.04 0* 0 0.02+0.02 0 0 0.31 0.579
KRBk 0 0 0 0 0 0 0 0 0 0.02+£0.05 0.44 0.510
2 LBk 0 ] 0 0 0.02+0.02 0.09+0.04 0.17+0.04 0.18+0.05 0.05+0.03 0.08+0.04 0.55 0.461
R 0 0 0.14:0.08 0.06+0.03 0.20+0 0.13+0.04 0.17+0.06 0.10£0.05 0.27£0.07 0.27+0.05 0.63 0431
WEIEN 0 0 0 0 0 0.02£0.05 0 0.02+0.05 0 0 0.66 0419
MARFE% o 0 0.03+0.03 0.03+0.03 0.24x0.11 0.27£0.07 0.08+0.04 0.170.06 0.43+0.07 0.35£0.08 0.11 0.926
FoRF E% 0 0 0.03+0.03 0 0.090.02 0.04+0.02 0 0.15+0.08* 0 0 0.04 0.840
WADR K 0 0 0 0 0 0 0.13+0.04 0.12+0.05 0.22£0.08 0.40+0.08* 0.84 0.365
Pk iod 3 0 0 0 0 0.09£0.06 0.02+0.02* 0 0 0 0 2.30 0.136
RO 0 0 0 0 0.04+0.04 0.07+0.07 0 0 0 0 0.40 0.749
B Sk 0 0.07+0.07* 0 0 0 0 0 0 0 0 5.08 0.029
i3 13 0 0 0 0 0 0 0 0 0.03+0.02 0.05£0.05 0.03 0.873
T 5% Rk 0 0 0.03+0.03 0 0 0 0.03£0.03 0.27+0.11* 0.20+0.05 0.15+0.05 0.04 0.841
W R 0 0 0 0 0.02£0.02 0 0 0.02+0.02 0.02£0.02 0 0.29 0.591
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2010° 2011° 2010° 2011° 2012° Bt main effect

Taxa
Non-Bt Bt Non-Bt Bt Non-Bt Bt Non-Bt Bt Non-Bt Bt Fis: P
EiMER L 0 0 0 0 0 0.02+0.02 0 0 0 0 2.04 0.159
W HaRF 0 0 0 0 0 0 0.030.02 0.03+0.02 0 0 0.00 1.000

Mean+SE(#=3, No./0.25 m?). P values are caulated based on randomized complete block ANOVA with years and sites as a random factor on arthropod density using Proc Mixed, Values within
columns at the same year followed by The asterisk * are significantly different based on Student’s ¢ test, P=0.05. P values in bold indicate that values have significant differences between Bt

(G6H1) and non-Bt rice (XS110) plots.

# 7.3 2011-2012 £E Br /KRE(T1C-19 1 T2A-DFAIN FRE (MH63) 22 8] 45 Fiick 8N EBURE B 1) 85 BE I 4E RE 284

Table 7.3 Seaonal densities of each species of spiders colledcted by the vacuum-suction machine from B¢ (T1C-19 and T2A-1) and non-B¢ rice plots (MH63)

2011* 2012 2012° 2012° Bt main effect
Taxa
TIC-19 T2A-1 MH63 TIC-19 T2A-1 MH63 TIC-19 T2A-1 MH63 TIC-19 T2A-1 MH63 Frn P

B s ek 0b 0b 0.32+£0.08a 0.03£0.03 0.06+0.03 0 3.41x0.43 3.16+0.66 4.11x0.39 140£0.13a  092:027b  1.08:0.21ab 325 0.049
EALGA: 13 0 0 0.04£0.04 0.09+0.03a  0.03£0.03ab  0Ob 0.09::0.04 0.08+0.22 0.07+0.03 0 0.04+0.04 0 0.55  0.583
SEWBM% 0.16£0.12ab  0.08£0.05b  0.32+0.16a 0.06+0.03 0.06+0.06 0.06+0.03 0.29:0.07a  0.07+0.04ab  0.04+0.00b 0.08+0.05ab  Ob 0.28+0.08a 275 0076
o A ek 0.08+0.08 0.04+0.04 0.1240.12 0.29+0.14a  0.09£0.03b  0.17+0.05ab 0 0 0 0 0 0 070  0.502
B Bk 0 0 0 0 0 0 0.0120.01 0.04+0.02 0.03+0.03 0b 0.08£0.05a  0.04+0.04ab 149 0236
J\BEIR Ik 5.28+0.62a 2.68+0.24b  5.64+0.75a 4.20+0.67 3.57£0.32 3.57£0.35 1.39£0.24 1.47£0.47 2.04+0.30 1.00£0.23 0.80£0.23 1.40+0.32 6.02  0.008
XBEE ek 0 0 0 0.09+0.03 0.03+0.03 0.06+0.03 0.01+0.01 0.03+0.03 ] 0 0.04+0.04 0 025 0774
U SRR I 0.04+0.04 0 0 0 0.03£0.03 0.03+0.03 0.05£0.01 0 0.05+0.01 0.04+0.04 0.08£0.05 0.16+0.10 0.66  0.524
WAL R 0.20£0.15 0.12£0.12 0.04+0.04 0.1420.11 0.23+0.03 0.17+0.03 1.7940.09 2.16+0.12 2.4120.21 1.120.36 1.28+0.21 1.68+0.46 0.43 0.488
KRR 0.04:0.04 0 0 0 0 0 0.15£0.04 0.24£0.10 0.130.03 0.08:0.05b  0.20+0.11ab  0.36+0.19a 047  0.628
b2 1 0 0 0 0 0 0 0 0 0 0b 0b 0.08+0.08a 075 0479
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2011* 2012 2012° 2012° Bt main effect
Taxa

TIC-19 T2A-1 MH63 TIC-19 T2A-1 MH63 TIC-19 T2A-1 MH63 TIC-19 T2A-1 MH63 Fraz P

B 0 0 0 0 0 0 0b 0b 0.01£0.01a 0 0 0 250  0.094
HERST 74 4 2.20£0.54 2.16£0.46 2.28+0.47 4.31x0.31 2.97+0.43 3.49£0.50 1.09£0.06 1.23£0.19 1.24£0.24 2.28£0.55b 2.32:0.12b 5.20£0.14a 290  0.061
U 4 0.48£0.38a 0.04+0.04b  0.08£0.05b 0 0 0 0 0 0 0.04:0.04 0.04:0.04 0 102 0370
Y 0.04+0.04 0.040.04 0.08+0.08 0.20£0.07ab  0.06:0.03b  0.23:0.07a 0.03:0.03 0 0 0.04:0.04 0.04:0.04 0.08+0.05 132 0278
VOGRS Bk 0 0 0 0 0 0 0.030.03 0.03+0.03 0.01+0.01 0b 0.12¢0.12a  0b 083 0445
PEEW 0 0 0.040.04 0 0.030.03 0.03+0.03 0.45:0.25 0.36:0.18 0.47+0.04 0 0.04+0.04 0.08+0.05 115 0326
f-DR 73S 0 0 0 0 0 0.03+0.03 0.27+0.07 0.37£0.07 0.31£0.11 0.1240.08 0.16£0.10 0.040.04 063  0.537
R 0 0 0 0.06+0.03 0.14£0.11 0.06+0.03 0.19+0.11 0.23£0.05 0.11x0.05 0.16£0.07 0.24:0.10 0.32+0.14 048 0623
TURAFERIER  0.04:0.04 0 0.04+0.04 0.1120.11 0 0 0.51+0.05 0.61+0.28 0.48+0.11 0.44+0.13 0.40+0.11 0.44£0.16 019 0829
T Rk 0 0 0 0 0 0.03£0.03 ] 0 0 0 0.04+0.04 0 039 0677
Pole Bk 0 0 0 0 0 0 0 0.01£0.01 0.03+0.01 0.08£0.05b  0.56+£0.12a  0.44%0.17a 392 0.028
A% H 0 0 0 0 0 0 0b 0.01£00la  0b 0 . 0 0 250  0.094
FEO % 0 0 0 0 0 0 0.75£0.13a  0.60£0.18b  0.48+0.05b 0 0 0 274 0.076
T B ALk 0 0 0 0.03£0.03 0 0.03+0.03 0.03+0,01 0.030.03 0.05+0.03 0.12£0.05a  0.08+0.05ab  0.04:0.04b 033 0.721

*: Jinhua ®:Changxing I “:Changxing II
Mean+SE(#=3, No./0.25 m?). P values are caulated based on randomized complete block ANOVA with years and sites as a random factor on arthropod density using Proc Mixed, Values within
columns at the same year followed by the same letter are not significantly different based on Tukey’s multiple-range test, P=0.05. P values in bold indicate that values have significant

differences among rice types.
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Fig.7.6 Temporal dynamics of density of dominant species between Bt (KMDland KMD2) and non-Bt rice plots (KCK) at Hangzhou from 2008 to 2012.

Mean+SE (#n=3). The same letters on the same sampling dates are not significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig. 7.7 Temporal dynamics of density of dominant species between Bf (G6H1) and non-Bt

rice plots (XS110) at Changxing I in 2010 and 2011. MeantSE (#=3). The asterisk * on the

same sampling date are significantly different based on Student’s ¢ test, P=0.05.
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Fig.7.8 Temporal dynamics of density of dominant species between Bf (G6H1) and non-Bt

rice plots (XS110) at Changxing Il in 2010, 2011, and 2012. Mean=+SE (#=3). The asterisk * on

the same sampling date are significantly different based on Student’s 7 test, P=0.05.
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Fig.7.9 Temporal dynamics of density of dominant species between Bf (T1C-19 and T2A-1)
and non-B¢ rice plots (MH63) at Jinhua in 2011 and 2012. Mean+SE (#=3). The same letter on
the same sampling dates are not significantly different based on ANOVA (Tukey’s multiple-range

test, P=0.05).
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Fig.7.10 Temporal dynamics of density of dominant species between Bf (T1C-19 and T2A-1)
and non-Bt¢ rice plots (MH63) at Changxing I and Changxing II in 2012. Mean+SE (#=3). The
same letter on the same sampling dates are not significantly different based on ANOVA (Tukey’s

multiple-range test, P=0.05).
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I RZELFARY  FN\FE NEEERRAOKENRERUHENYW

FBNE WURHEFGRKEN R RRERE LR ARREBH SO W

2 B R SRR B 0 B R A AR RGBT R A EE A A TS, TR
BEERABAMRERE LAREROLEER, [, 4RI BE AR R
BRI, Ba e T Uy SR EYERH S SNERFERNFENE, TARRE
B B iR 1] LAE B EE ( 357 % (Bai et al. 2012). MM NERBHAESRS D, B Br AKER
kY, TREBMIARES, FENAETORARR, BREBNEAERANABRAR.
FRRMAZ FMERENERERK, ERREATREN B KRR BE L R
HROETR BB,

1 BRI
BLEM R ERE —F
2 4R
2.1 ERFR AR ERERTNARRINSE
2.1.1 ¥ crylAb EPER

MAMRE S AFNABLERRYE, FEFREHERTIERE#REHR (Collembola) K)
KABks A (Entomobryidae). Z35Bkdi®l (Isotomidae). EBEHEFl (Sminthuridae) FIIRA
Bt %} (Hypogastruridae), X{38 H Diptera KR IE 8 £l ( Ceratopogonidae ). &8 ¥ #}
(Psychodidae). Z48&#%} (Phoridae). FHHl (Scatopsidae ). B¥F} (Mycetophilidae) 0
6485} (Scathophagidae), ¥4 H (Coleoptera) K7k £ F #(Hydrophilidae). KMD1. KMD2
BREAMBZ AN R EEERNRAREEEHOELEI AR B AR, K AR SEF .
SHBhR, EBtAMERER Y ERIRBER. ZRMBRXHAE KMDI. KMD2 H
KCK BT & By EL I 76 2008-2012 4E43 B R 0.53%. 32.62%. 1.38%, 14.51%. 15.84%. 9.30%,
61.06% 26.95%. 63.57%:; 2.79%- 3.89%. 1.96%, 83.19%. 87.12%. 85.06%, 4.83%. 0.43%.
2.40%; 10.20%. 8.33%- 9.72%, 65.40%. 39.23%. 67.18%, 15.26%. 18.29%. 8.95%; 4.51%.
1.50%. 1.59%, 60.26%. 42.17%. 45.85%, 32.88%. 53.87%. 50.22%: 4.93%. 6.14%.

5.71%, 0.84%. 0.81%-. 0.80%, 92.18%. 91.02%. 91.36%.
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FIAEHTEMRY  FAFE NERERASKENE R THENER

2.1.2 ¥ crylAbivip3H R EE

PM=FRIAELERRHA, ¥ coyidbivip3H BERERBANRNGE & B hXBMH K
A KMD RFUHML. G6H1 REX B2 EH &SRR AEEEE G A NTHL
HHAE. BARGE, KABRSRA, WA, HABREERHE AN EANRBLE.
ZERRHARBAE KN 1A 2010 £/ 2011 EEXEA GeH1 B i BILLBI 4 IR 0.23%.
0.86%, 42.82%. 19.02%, 34.03%. 57.35%; 8.49%. 3.40%, 55.69%. 78.39%, 27.29%.
13.22%; KX 3K 2010-2012 FAT G HIELBI 5 R 20.97%- 63.34%, 4.84%. 6.73%,
0.40%. 0.00%; 56.92%. 79.26%, 0.00%. 0.00%, 2.31%. 9.39%; 63.57%. 72.25%, 0.00%.

0.00%, 2.38%. 1.44%.
2.1.3 ¥ crylC B cry24 ERMIRE

EHHENAEERRYE, ¥ oryIC B ory24 RTINS &1 BRK B R
A KMD A5l TIC-19. T2A-1 REXNEZ RMEMNERUHEBBORAEHEEL D
REBUFFARR. Bk, KABER. SHhi., ABSMEBAK S EROR
HAEH. ZRNBARESERE S 2011 FH 2011 £ TIC-19. T2A-1 Fxt B ELHT S
HeA1 5 B 0.71%. 0.65%. 1.05%, 12.14%. 37.46%. 11.52%, 11.43%. 0.65%. 8.90%; 14.10%.
14.36%. 12.22%, 52.06%. 63.22%. 67.56%, 29.46%. 13.75%. 14.31%; 7E 2012 K1
W A 1HRE S BB 3B R 47.27%- 48.03%. 36.19%, 0.93%. 0.54%. 0.33%,
0.35% 0.54%. 0.45%; 88.11%. 83.28%. 92.69%, 0.70%. 0.00%. 0.20%, 0.00%. 0.00%.

1.26%.
2.2 H RSB FHABEENN A
2.2.1 ¥ crylab BESERE

KA RA SR RAERE R F E R B30 LA 8.6, MEETLUE HEBRERA
FIBEERT [B) Br KFERIN R Z BIFFEEF 250, BAEHYE KMD1. KMD2 Fixt B2 A%
F ER—EH.

2.2.2 ¥ crylAblvip3H RS

KA SRR, SHBRMEAB R EERN SIS LE 8.7 7 8.8, METILIEH
BRARAN IR EURERY 8] Br K FBFIXT B2 R AEE R Z 40, BAEATE GoH1 FXt B2 FHA
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BT R%MEFARY  FNAE NRREARDKEN R X EHENES

ER—EH.
2.2.3 ¥ crylC 8% cry24 ERHFE

KA RE, SR MENRENEENRN A LE 8.9 7 8.10, ANEFTLEH
AR AN B B ER BB [R] Br KRERIXT B2 MFEEFZ 4, BAEBALE TIC-19. T2A-1 FIXR
ZiEEE BB
3 itig

AEMARERERH, Br KR EREHERARNNBELEL, RBEXRIER
HEAMKARS., SHHANERSE. RBXFOMFTEEELRMURR, ¥ cryldb &
B (KMD) ME B EEE EEHEWM, 2011 F KMD2 R¥ EH%EEEELT KMDI1
Mxti L, #—SaH RN 9 A 20 BFRE S REUVER EIZBET X B A KMD1, {ER3F
BEXINEEER: ¥ cryldbivip3H BREMI=ZAMERPHHTERAEEEMR: 248K
RAET, 2011 4, T2A-1 KBAFHENBANEREERT TIC-19 FXREL, 2012
F, T2A-1 ZHBANFEEEHET TIC-19 X BEHY, EBRMFENLR TIC-19 B
ZMHET T2A-1 MxiE. B, B kKBM#REERANEHEEERAR. BRM%E,
FRURMEFERR, BE—HHREH.

AIACELE B KRB BRI EM T EHM T KEMHR, BB FE 2005 FRARREFN
FERERAT R REKEEREITEZKBEESHREBR, ¥ crylab HEKREHKKEHR
KAKNEEEER THXB(ABTE. 2006b). H45F, Bai LEIBBHERAR, KBEHK
B, Br KEHHEKRENERANBHEEFREVHENE®, BHERABHEEREK
B £ Bk s (Entomobrya griseoolivata Packard). 3%k (Hypogastrura matura) F1¥3[E
Bk® (Boudetiella christianseni Banks), R##E RMHEENTHIMEYREHRERZE
Bt KREHERRSR AR M (Bai et al. 2010), SREXEFFRARAR cryldab ZF A KMD xS
BH AEEW.

FEHRTD B KB B AFERFNRFTEREFEER, TREEHRATNEREE
FEM, B, KBHEGEAR Br EANBIRE ERNENE, SIMFRETTRELEHN,
BT Br EATEMNERERRFIERER, WH Bai FXRAEABRARB (Folsomia
candida Willem) XA R Br BEAKBX EMZEW, RAEKWEKEKELURTFEMNRE
HAFE(Bai et al. 2011); HA, BBEHE. REBZFERH X EBEEKDHEKE LHOBRE
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WHLREEEERY  FN\E IAHERVSUKEN R &R THENE Y

B, MaBHETT LB N L R R MBS T A, AT ENRANRIRAR
BRI Br KAE LBk OB B E R T (AR T, 2006b). R, EAKBEEKMY,
BT REEMR, SRBHENERMMT B, FEUENHRATAES, ERBHEKITL
KR B8 HE, KKK SRS Mk EAIR LURAMBBHE, WM TESEER
I EEF AR RORW: $=AHE, Br EERAIEMNERA R X, FBKR
HEREEFTHNEL, THESSTRANRE. ARRMAREIBREMERA LA,
EREH#—FHTR.

B2, Bt ABXNBREEWERDLMT, ETFZALTHERNBREF/L 4
g—weE, Bit, KEK. KERN. SHERETEEEERETHARRELEN, F
B DERAE E A &4 T AR B R-A Bkl E Lid = Br EHMEZEL.
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P RFETEMRY  FAFE NRHERFOKENRERERENTH

0 KMDTESD KMO2 s KCK

Proporion of farily (%)

el W e’ F e et w el

B 8.1 FUMRE A 2008-2012 £ Br KR8 (KMD1 F KMD2) FIXHHE (KCK) Z[H
R AR AR RIS E
Fig.8.1 Composition of detritivores sub-communities and their proportion between Bt
(KMD1 and KMD2) and non-Bf rice (KCK) at Hangzhou from 2008 to 2012
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WL ASEE%0RT B\F NEHERFKENRERTHENTH
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Fig.8.2 Composition of detritivores sub-communities and their proportion between Bt (G6H1)

and non-Bf rice (Xiushuil10) at Changxing I in 2010 and 2011
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BT AREETEMRT FNAFE NRBERFGOKENERRERENTR

2010 [ %ushui 110 IR GBH1

2011

Proportion of family (%)

2012
0
001
.
01
o b - -
,@W"‘ﬁﬁ*&v\‘*@ PONPOIC IR -;u""i@? &

8.3 £ IT A0 X 2010-2012 4E Bt KR (G6H1) FIXHEHE (Xiushuill0) Z[A]
BEABNEARRARSHE

Fig.8.3 Composition of detritivores sub-communities and their proportion between Bt (G6H1)

and non-Bt rice (Xiushuill0) at Changxing II in 2010, 2011, and 2012
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WTASEEEMRT  BA\E NARERFIKENEEREHENZR

%72011 1 TiC-10 BZZ2 MHE3 IR T2A-1

Proportion of family (%)
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P R RN

8.4 SR A 2011-2012 £E Br KFE(T1C-19 R T2A-DAIXT A (MH63) Z[A]
R EARNAREHMRHE

Fig.8.4 Composition of detritivores sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-Bf rice (MH63) at Jinhua in 2011 and 2012
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WL ARF@LEMRL  BAE NREERFALKBENE RRXTLRENER
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W EAB AR RIAR B

Fig.8.5 Composition of detritivores sub-communities and their proportion between Bt

(T1C-19 and T2A-1) and non-B¢ rice (MH63) at Changxing I and Changxing II in 2012
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Fig.8.6 Temporal dynamics of density of dominant families in detritivores sub-communities between B¢ (KMDland KMD2) and non-B¢ rice plots (KCK) at

Hangzhou from 2008 to 2012. Mean+SE (»=3). The same letters on the same sampling dates are not significantly different based on ANOVA (Tukey’s

multiple-range test, P=0.05).
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BLAZEEFMRY  FNAFE NXBRERFRKENEEXTHRENTR
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Fig. 8.7 Temporal dynamics of density of dominant families in detritivores sub-communities
between Bf (G6H1) and non-B rice plots (XS110) at Changxing I in 2010 and 2011. Mean+SE
(n=3). The asterisk * on the same sampling date are significantly different based on Student’s f test,

P=0.05.
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PLAEEEFEMLY BAFE NRBEERG GO KGR THEHPE
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Fig. 8.8 Temporal dynamics of density of dominant families in detritivores sub-communities
between Bf (G6H1) and non-Bt rice plots (XS110) at Changxing II in 2010, 2011, and 2012.
Mean=SE (#=3). The asterisk * on the same sampling date are significantly different based on

Student’s ¢ test, P=0.05.
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BLKFMEFARY  BAE NREEERKENRRXIRENYEH
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Fig.8.9 Temporal dynamics of density of dominant families in detritivores sub-communities
between Bt (T1C-19 and T2A-1) and non-Bf rice plots (MH63) at Jinhua in 2011 and 2012.
MeantSE (n=3). The same letter on the same sampling dates are not significantly different based

on ANOVA (Tukey’s multiple-range test, P=0.05).
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Fig.8.10 Temporal dynamics of density of dominant families in detritivores sub-communities

between Bt (T1C-19 and T2A-1) and non-Bt rice plots (MH63) at Changxing I and

Changxing II in 2012. Mean+SE (#=3). The same letter on the same sampling dates are not

significantly different based on ANOVA (Tukey’s multiple-range test, P=0.05).
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WA T 2R FAE B ARBHERFER- B BANAB AL KR SRENYH

FAE B AN ERAFR-R CANOE CREKRR SRENEW

AKBEAREARE EHEEER, BTEANESHERNNAGENTE, FENTERE
EHIK RS BN R 4, Br KBRS 35 LT 9% %18 R (High et al. 2004, Cohen et al.
2008, Chen et al. 2011), T HAJ LR RAMERE, M-8 6%-9%, FNEERAIR
REEENEW (Huang etal. 2005). AT, EAEMBEFEME, WRKARARPEH L
B, RTUACHEFHBEBRBK, B 1980 FLK, B CAETEGFERENERA N 1300 77
2000 77 hm2, #5442 EKRBEEIRN 50%, FHREBAE 10145 ke (ﬁﬁﬁ%.zoca); Lu
HM R th R AMEE H Br BRI LB KRBTAIRE RAAERRLD, REBR
HIMERZEREB(Luetal. 2010). FTAFT Bt KIBHIBAF R, Br KBHIFLFERHR
R Y WA R KN (Bernal et al. 2002, BR&X%. 2003, 385, 2003, Chen et al. 2004,
&S 2005, 4%, 2006, Akhtar et al. 2010, Wang et al. 2010, Chen et al. 2012, Akhtar et al.
2013). ETHEREWIFROATIPEERERN, RNEZAFHET, W T# cryldbvipsH
HEERS G6H1 W EAY KRR crylC Bl cry24 FEHIFS TIC-19 1 T2A-1 X148 K A4 K
RE. BH. FENERENTW, UK B KBRS AT CANB CANEDFSH
FEBERRW.

1 AR5 ¥

11 KRR

HRABH N EEQIEH crylabivip3H R K GoH1 REIEHEEEA IR XS110, 7
crylC B cry24 EEH TIC-19 M T2A-1 REFE AR E MH63, XLEMEHRAFEESESR
CZEMRATEPREERM .

KSR EBRTERMER, BRBRE 15 REANBER TR
12 BRMEAESE

BYANAT CERE AT RFEFERERBMRAKE, £ERRABERT TNI
EEER 3 REENERARE. ZAREFOEGHE: BE28+1C. &K 70-80% RH.
S B HE 16:8 (light: dark). Y3&¥ 3500-4000Lux.
1.3 Bt K TR CBAK R H AERNEH

WEREBRG 15 REAWKBEME, EFTRAMEKICRMETS, BAZAHE
& (H: 3om, F: 25cm) F. HERBAECAREE CEMMRREAZIEFINE 20 ml K
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WL KF M EAR FNE BOKBENEERER- B CENE T AL KRS RENEZY

FEE IR (Zhou and Shi 2007 KEHE+, BERL, SSMNINER. ™ 24 MG,
Wit K EMEA S, MERRHLE, BEBA—KBLNEE LETRE, SERAEER—
k, BB 64 ANER, BAERZ FHBRBMTHO. §RIERERNERE HRME
¥, SERPMZE, BER—KRREF _LEASFOP L AR R R TR, EBIH
SHMAIHRA AR A BEE S . LI CAMRFHET G, BRERFTHIKE
H; AW KEMERTFHTHZE, ERARERKEE, EFBHE T HER /.
AT HEBRE H, BEYUEIRE— XK REE, SRNFHERLE, EX\BUKE
BERRY. FEHRBREANTSBEZPHT, ATURROFHNLE: BE28=1T. &
B 70-80% RH. Y:/EHA 16:8 (light: dark). Yt3RE 3500-4000Lux.
1.4 EEERNE

K- F Pathak et al. 1982 H#i3R Y parafilm f& (2 cmx3.5 cm) A FHUER CASE AL &
HARRFEHERE. RAERABRE 15 REAWKBEATRE, SMKBERH 30
AER, SREA 1 KSFEYIR 20 HKBRMR S, SN MREMRE. 24 MERT
MR, ENNRFERE, BRZANERZNE CAMALAIUNERE.
1.5 BB

BYXAMEKEE. FHEUREZRROSVRA SAS K —RAEMBERBT T,
MEKELFZ BEEER, B—5FA Tukey FIFEHITHEBLE. £HRSH. AEHE
KE (r,), PEEE R). FHERKE (D. HENENE ODHEAREKEDOHTE
FEEM TR T Maia et al. (20005 jackknif J7#%(Hulting et al. 1990)FT% 5 &) SAS 72
. O CEMHEXEYESHENFA Student’s 1 test BT BEM ST, FIAEMSRHFKA
SAS9.13 ¥, XMHTHMBEEMI, a=0.05.

241
2.1 Bt AKREX KRAAEE. £K. BENERKNER
2.1.1 ¥ crylAbivip3H S A B KAEDESRNEN

B CEBEH cyldbivip3H HEKFE GeH1 RHEFEAM R XS110 MAEKRFTMEHR
MBEAE 9.1. ARFATUBMIFMREHPLUE—RE RN —RERNRFTHYURE
XSO AT CARAEFK TR EHERKBERY. B MRS ANRE IS UREEE
H/KFEM GeH1 BFE TRAENREK. E-, MREKNRE B URTHERKBGFN
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O KELFAIR FAE B ABMNIERFER- B YANBE VAEKRTSRENEM

EEKTHEREFLMBNREHPERRRERKBRRARANBZEANEE AL
BFEREER, BRFNEEREZ ERBLHN.
ERMOFERHANLE 9. NESHE4, GHI M BEAFMAY CAEHAH
UKTEIER (df=1, X*=2.91, P=0.088).
AH Y A EH cryldbivip3H EHKRE GoH1 REFAX R XS110 KFEBMFMERFRE
RE 92, NEFEILIFM, B CAEREZANERIFIEEEEAFHEUNES.
_ 9.0 BF KRABE B K GoHI BN XS110 AL SN

Table 9.1 Life-history statistics of Sogatella furcifera reared on Bt (G6H1)and non-Bt rice (XS110)

at 28 °C and 70-80% RH
G6H1 XS110
Parameters t,df, P
Mean+SE n Mean+SE n
Development duration (days)
Egg 6.31+0.05* 85 6.64+0.04 83 23.64;1,167; <0.0001
1* instar nymph 2.25+0.16* 61 3.66+0.21 58 6.48;1, 117 ; <0.001
2™ instar nymph 2.43£0.08* 60 3.00+£0.14 55 42131, 113; <0.001
3" instar nymph 2.50+0.10 58 2.80+0.18 51 1.90; 1, 107; 0.06
4" instar nymph 2.53+0.08 58 3.43+0.62 49 1.53; 1, 105; 0.13
5% instar nymph 3.28+0.07 58 3.40+0.15 47 0.86; 1,102; 0.39
Total nymphal duration of female  13.97+0.36* 31 16.89+1.10 27 2.68; 1, 56; 0.001
Total nymphal duration of male 11.89+0.17* 27 14.95+0.48 20 6.71; 1, 45; <0.001
Female longevity (days) 17.17£1.13* 31 13.85+ 1.14 27 -2.29; 1, 57; 0.03
Male longevity (days) 19.3242.17 27 15.4742.31 20 -1.60; 1, 45; 0.12
Fecundity (eggs/female) 95.69+12.46 31 103.63+20.30 27 0.35;1, 56; 0.73

Mean +S.E. (standard error) in the same rows followed by asterisk * are significantly different at

P=0.05 based on Student’s ¢ test.
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WL R M0 FAE B AENEEFER-BYANAE K ALEKRASRKENREH

Survival (%)

50 T T T Y
0 5 10 15 20 25

Days
B 9.1 5 CRABUR Br A G6H1 KX XS110 F S MFERMLLE

Fig.9.1 Survival of Sogatella furcifera nymphs over a 23-day period when fed on Bt (G6H1) and
non-Bt rice (XS110). There was no significant difference between Bt and the control based on

Wilcoxon test. n=64 for G6H1 and XS110, respectively.
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LR F B AR BAE BABHEEFEEL-BYENAT CAAKRFSRENEH

Survival rate (%)

100 Xiushui 110

Age (Days)
B 9.2 B CAMA Br KBB(G6H1) Z M BXS10)SER MRS RN LB

Fig.9.2 Age-stage specific survival rate of Sogatella furcifera reared on Bt (G6H1) and non-Bt rice

(XS110) at 28°C and 70-80% RH
2.1.2 ¥ cryIC & cry24A KB BR CAEDFSHNER

BYEREHERARBRM TIC-19. T2A-1 REXE MH63 HHAXENFESHILE
9.2, NRFATLAEL, BREE TIC-19 KBRIB A 4 BREIFHEZKTRR T2A-1 4
MH63 4F, HAZMBRHRE HHABRRN=REEKBLRMZAHRAEEER.

EHPMEERHLNLE9.3. MEFEBM, TIC-19. T2A-1 MIX B AFEFHIE LA
EHAEMUMEER (df=2, X =0.578, P=0.749).

ERRSHNEK 3. ARFPALUEM, EFTEN S AMRESHET, KERMFNEE
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LA # 8 AR

ENE BOAENEEREL- B CEANO T CGAAKRESEANER

BHERABEHKEW.
BRI AR oplC B cry24 EEKFE TIC-19. T2A-1 RIFAX B MH63 HIFENF
MFEEZERTHEAERELE 93 M 94, NEPTLUEM, 1B CALKBRMZAMNEFE
REFFEE R P RERERAMNES.
9.2 WERBE Bk (TIC-19 M T24-1) RIHR MH63 =N ¥ SH

Table 9.2 Life-history statistics of Nilaparvata lugens reared on Bt rice (T1C-19 and T2A-1)

and non-Bt rice (MH63) under laboratory conditions at 28C and 70-80% RH

Parameters

T1C-19

MH63

T2A-1

Mean+tSE

n

Mean+SE n

Mean+SE n

F;df; P

Development duration (days)
Egg

1% instar nymph

2™ instar nymph

3" instar nymph

4% instar nymph

5™ instar nymph

Female nymph to adult

Male nymph to adult
Female longevity
Male longevity
Pre-oviposition period
Oviposition period

Fecundity (eggs/female)

7.50£0.17a

1.80+0.06a

1.79+0.08a

2.14+0.09a

2.62+0.13a

3.44+0.10a

12.04+0.17a

11.48+0.19a

16.04+1.31a

18.13+1.34a

3.25+0.13a

14.42+1.51a

81

63

61

59

58

54

26

28

26

28

26

26

211.75+28.54a 26

7.21£0.06a 82

1.97+0.08a 63

1.97+0.08a 60

2.17+0.08a 58

2.22+0.10b 54

3.45%0.10a 53

12.07+£0.20a 28

11.52+0.20a 25

14.52+1.80a 28

20.2142.55a 25

3.25+0.18a 25

14.25+1.70a 25

269.42+34.30a 25

7.43£0.08a 81

1.94+0.10a 63

1.85+0.07a 61

2.08+0.08a 59

2.33+0.08b 58

3.31+0.14a 54

11.77+0.16a 26

11.25+0.20a 28

17.92+1.45a 26

19.00+2.09a 28

3.42+0.19a 26

14.92+1.38a 26

293.33+28.24a 26

3.11;2,243; 0.048
1.37; 2, 188; 0.256
1.95; 2,181; 0.145
0.45; 2, 175; 0.639
6.19; 2,169; 0.003
0.76; 2, 160; 0.471
0.83;2,79; 0.441
0.57; 2, 80; 0.568
1.61;2,79; 0.207
0.47; 2, 80; 0.629
0.32; 2,76 0.728
0.05; 2, 76; 0.951

1.89; 2, 76; 0.167

Mean +S.E. (standard error) in the same rows followed by the same letters are not significantly

different at P=0.05 by using Tukey’s multiple-range test.
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Fig.9.3 Survival of Nilaparvata lugens nymphs over a 16-day period when fed on Br (T1C-19 and
T2A-1) and non-Bt rice (MH63). There was no significant difference between Bt and control

treatment based on Wilcoxon test. n=64 for T1C-19, T2A-1 and MH63, respectively.

# 9.3 W KAME Br KR (TIC-19 A T2A-1) RHX R MH63 MAMRSH
Table 9.3. Life table parameters of Nilaparvata lugens fed on Bt (T1C-19 and T2A-1) and

non-Bt rice (MH63) under laboratory conditions

Parameters TI1C-19 MH63 T2A-1
I 0.18+0.01a 0.19+0.01a 0.1896+0.01a
R, 83.52+11.26a 106.91£10.29a 106.41+13.55a
T{d) 24.96t1.15a 24.29+0.89a 24.65+0.65a
DT (d) 3.90+0.13a 3.60+0.10a 3.65+0.10a
A 1.19+0.01a 1.21+0.01a 1.21+0.01a

All life table parameters were calculated using an SAS program written by Maia et al. (2000) using the Jackknife

method. Mean +SE in the same row followed by the same letters are not significantly different at P=0.05.
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Fig.9.4 Age-specific survival rate of N.lugens reared on Bt rice (T1C-19 and T2A-1)and non-Bt

rice (MH63) under laboratory conditions at 28°C and 70-80% RH
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Fig.9.5 Age-specific survivorship (/) and age-specific fecundity (m,) of Nilaparvata lugens reared

on Bt (T1C-19 and T2A-1) and non-B¢ rice (MH63) under laboratory conditions
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22 ERE

B AR G6HL f XS110 Frr=4A M EE R 4 512 10.31+2.11(mg/female adult per 24h)
14.32+0.88 (mg). KBHFHXNEHERE BERPM(F=4.26, df =1, 72, P=0.045). 8, A
H AR E R & ¥ ERKRE GeHI.

B XARRK TIC-19, T2A-1 f1 MH63 FiAKMEZRE I A £ 581x1.19mg),
6.55+1.34(mg) M 8.20+1.67(mg). KERMHMEZBRE EEWBM(F=0.57, df =2, 72,
P=0.570).

3 it

AEFRERRY, W& cryldbivip3H EFER GoH1 FAE CEIIMEBANERT
PEEETHE FHE 12 RHERIHEZRTHR, ERBNFGNEENKTHE,
MR A EER LSRR KBEEHS TR, A, AF CAK T NEEREZME
HEHER, TRAHE CARTFREEERKBEHEEMREERES . ¥ corylC K ery24
EEHIFE TIC-19 1 T2A-1 B KAKEHY. EH. Fif. LORSENEZERRFE
EHHEm.

F RS B ZEABMARAMEN CAEABNEHE, EMEBIEITRVERE
BREMZSFNFHLEYE, BT B BEANAZEENERRAEENENS, BREMHARE
BT AR B REBARKBERA S, SIRMETMRNAER, AENEREREH
—F .

AAZALEHARERI, B KBENERFEREIERKE. BEMHENEGIHY
W, LEEFANLESE, BEERE=H: F—% B KBHNELFHEEENRELEN
#H|¥EF, Chen %R 5% AKX E KCK F IR72 ALk, B CERTERER cryldb EREHIK
#& (KMDI1 1 KMD2). ¥ cryldb/cryldc EEEFIFE (TT9-3 F1 TT9-4) L7=5F, 3 H 24
AN PSR R A BT RRME (PE7E%5. 2003, Chen et al. 2004). Chen % 2012 FlEid =R 4
HARBIZIRE KMD2 X8 LA RA BEMIOEHER, HtAREHAREmE—P
HNEl (Chen et al. 2012). Akhtar S5 HIBFFIR Y Br AKFE T LT | FE &Y D7 B ief 1) AR i L 348
MEBEHE, FAFNEREEN TR (Akhtar etal. 2010); =3, BrkKREXIEETEE
FWRABEEM, Bernal ZETRARFE S TR Br ZERA 5 NMFEEEKEH
X BCAREHN, &RiEHECARS REFEE. PR RRAE U RENE RKE

B HHTE Br KRS B2 (8 £ AL (Bernal et al. 2002), {H3R%E KB BB RIX
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crylAb/CpTI ZB ) MSA F1 MSB X K AR EH CEKE RREHH. FIPLRREE.
BLE, GRX. RAFFREFHRFEHE EEYWERSE. 2003), ELEFHNERFAFRHA
¥ cryl4b 2K B1 #1 B6 X B CEM =T A= BB EBWOHLE. 2006); F=
%, BrKBENEEGFE RO RERFRAER, WA crylab EE KMDI §REMH ¥ 1
BEFES. iR, FIHEENETREKTXEELR KCK(AESE. 2005).

HEMFEME RN SN ZEAFZE TRERTLES TREMNEIEEM, HER
B (BNE) RA B KEMAE AR CANMEEEREEN, SeZANBERNSES
R B KB EARTBIFEAERMNFARE. B FERBUHNSGRRET
KA MR AR ENSGR, Eit, FREMAKITEHRIEFED.
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F+E B KBNUFLHIREKETHEN

B EBEASRETHEE THEELR, DRLHKRMEERRFHRER, €T
DR SIS SARORK. BRALET, BFS%EIELU A BE MUERIR
Y, EXEBHHEBARBEENRE, BTURBIHMEY LRXRES. Tan FHP
ARABRTUERE B KBME CEEARTE Br BANTE, ¥ oyl ZRER
KMD1 f KMD2 SEIFSKMAKRE . L8, FENBERALFTHRTRAREY
Wi(Tian et al. 2012a). HAMKIBFF LRI AT AL & Br KRB/ K EAERRAE Br EEH
F74£(Bernal et al. 2002, Bai et al. 2006, Tian et al. 2010). BHt, FAFLFIREE H 8 7] G An B
BtEA HEKRE EHURRMEEENFSHTTRZIYW, X5 UREH cryldbvip3H
HPVER G6H1 LUK ¥ crylC B cry24 ZERHIFE T1C-19 # T2A-1 MIE KR AEY, RS
PN SREFBALPKR= LR, TENHARNENT: $—, Br EOEKBEKEN
M ZRERE: £, Br BAEKE R CEA-RGR%RGERKEERSE: £=, H LA
NI UA LGP ENFESHHE .

1 MR

1.1 GERKHE

HRROKBHRS LB - FOMERATE. ENKBRMNNMHTENESE, FHT
FSMERMEF, FBRE 30 RERTHBH, WA BHRKBIARAGANH CEE R

1.2 EWnms

BEMRKEE, ZREHMRSARLEY, HAERKEREERTRE, BRTER
Z4. SFZB—RAD, —iwIl 60 ELM, PRFESIL(ER ecmKEHABLB(ER
Hemx® 40cm), RESHNEAMER CAFPEE, EREREA.

1.3 fLilgsk

AT LUk RE PRk KA T VT KRR R 5, #5317 SU B 20 S B (B = A 1RI5%,
=R R B — R R L BOT B 8BS AR R

1.4 Bt R EEE L MRS T1C-19 # T2A-1 BB EER S

HiE&HT, 25EE crylC 5 cry24 R T1C-19 1 T2A-1 KB5S BT, ZFEHA,
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BB ERANHT S ZFBRAKER, WELKRERF-70CHF. CrylC f Cry2A KR
EASESHILL B-Cry 1C # Br-Cry 2A E H £ B R & (Envirologix 2 F])#5E , /™ #% 1% 1K
FEMBHEBHITRE. FNGHE—NEFH, EFE 10K KBHANZHITHELEE
B LA Bradford #: (Bradford 1976)#5€, 3 CrylC 1 Cry2A X FA G ARAEHAR
MR MEFATBEEAREE.

1.5 Bt BAE=FHEFXRT REBRBROME

AT 1.6 TRAKBE. 1§ CEE RRBHFLPRR AR HIBAEHT CrylC H Cry2A
BEORR. HPZHESR 5 K, B CEAEENURLPIKREER 3 K. CrylC # Cry2A
EA&EFRA B-CrylC # Cry2A #:#AH & (Envirologix), CrylC fl Cry2A EALIREFE
WAL R ORR— & RS WS SR T R, BB S BRI E R i
7.
1.6 Bt KB A LLI%EK R ERAEERNEH

ZREBIF ST 2 comx12 om MEEIERE P RMESR, EERN—BKES B
OELETE. S0 EEMRKES 80 X, 2 RMBFELE T1C-19. T2A-1 1 MH63 LiF5+F
# 2-3 $498 KA R GH1 A1 XS110 EFESFM 2-3 BB K AL . MEMKRIBEY 1
K, HERENIE. SRERGEEENFER. SERRERME, 24 DB EIE
MR, ARTAMNRTEREHE. TR THEE 28CL2°C. HAEAM (L:D) 16h:8h.
3B 3500~4000 Lux. BSE 70-80%M A\ TS IZM R HET -

1.7 FiBHH

Bt BAEKBARAKRTRIE. Bt BEALE=HEFRRTHEENELURIUALZI%K
HEBRYXANEKREMEERITRE SAS RN —REMHER, mBEKBRFPZEF
FEER, #— 5K Tukey BT IEHATHRBE LR . SIKAEETE R A SAS HAF#1T Wilcoxon
K. FIAREE, a=0.05.

248
2.1 Bt B e BHIRS T1C-19 A1 T2A-1 K H X R MH63 FIRtEHisMas

ELISA Wie 4R R, HERSH T1C-19 1 T2A-1 45T LARIIE CrylC 3k Cry2A

ZHRES, RTTx &R MH63 4 H1 R H KRB EI(E 10.1).T2A-1 KB W HTRIEE) Cry2A
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A e TR F1F BOKENURIPREK R TR

SBERT TIC-19 BRFTREN CrylC EA. HEANNERY, TRRHATREHN, FF
HERABMEARLERTYHMREMAREARFEEEER (TIC-19, leaf, F=3.58,
df=3,39, P=0.023; stem, F=3.12, df=3,39, P=0.038; T2A-1, leaf, F~=3.74, df=3,39, P=0.020; stem,
F=19.26, df=3,39, P<0.001), \NE%KE, SRMKREN Bt EAE S TRHEENTRILR
%, Bt .
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Percent of Bt protein (%)
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4 terng  booting ing .
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es

& 10.1 Bt KRE(TIC-19 H T2A-DAREEHM K REFR

CrylC 5 Cry2A RREALSTBHEAK LA

Fig 10.1 Percent of CrylC or Cry2A insecticidal protein in leafs and stems of Bt rice (T1C-19

and T2A-1) accounting for total soluble proteins at rice growth stages

B b E3E h I BtrHE iR, T El. Note: The data are Mean+SE (7=10). The same letters on the

different stages of the same variety represents no significant based on the ANOVA at P=0.05.

206



T KF BT FAR3C 1% BABERBUFLPRELKRFTFNES

22 Bt BAEZZEFXRTIEEAR

B KAE IR K AE RABF LSRR AR CrylC B Cry2A BEH & WA 102 Ji%.
B S T2A-1 ZFF, FBHNCy2A BAEER 11542323 ng/g, BERTH
KE (9.51 £2.12 ng/g) FRIFFLFIRk (0.57 £0.33 ng/g) HEAK Cry2A HE (F=6.94,df=
2, 10, P < 0.018). 7 4h, HULEG 25 R th 7E 35 BE BRI KRS @ Fb T1C-19 PR, BIskAX 1 B CrylC
BEEEN 029+ 00Ingg, BEHRETH KALAN 9.69 + 0.99 ng/g LUK TIC-19 ZFFF
[ 0.72 = 0.12 pg/g (F = 20.81; df =2, 10; P< 0.001)‘,‘5@;:':5\ MH63 HI4b 28 F R KM F] Cry1C B

Cry2A EH.
20 - 0.020 4
A
15 4 T 0.015 -
10 4 0.010 4
B
3’ 5 4 0.005
E
o c
£, £.000 ————
E] T2A-1
g 1.0 - B 0.020 -
'g a
6 0.8 4 /‘[ 0.015 4
0.8 1 / b
/ 0.010 A
0.4 4 /
/ 0.005 -
00 / £.000 - .
T1C-19 N.lugens  p pseudoannufata
nymphs adults

102 TIC-19 &M CrylC BALK T2A-1 Fi&i&H Cry2A BH
E=FEFRXRTEMERRR
Fig. 10.2 Levels of Cryl1C protein or Cry2A protein (mean+SE) detected from Bt rice and Bt
rice-reared Nilaparvata lugens nymphs, and Pardosa pseudoannulata adults fed on Bt rice-fed
Nilaparvata lugens nymphs using ELISA. (A) T2A-1 expressing Cry2A protein, (B) T1C-19
expressing CrylC protein. n=5 for Bt rice; n=3 for Nilaparvata lugens nymphs and Pardosa
pseudoannulata adults. Means with same letters were not significantly different (ANOVA

based on Proc GLM, P<0.05).
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23 Bt KB UFLPRFFE. EKRFAGENEW
2.3.1 ¥ crylAblvip3H KRBRIBIFF LS8k

BIFGHBRE & G6H1 1 XS110 FrAMAHE CANEKRENEFEERLR 101 XA
103, BIFLSKE RN FFRERMKBEM LREEEER (df=1, X° =0.10, P=0.748).
MERRTTLAE H B 2 8 4 REGNHAZEAKBRMAHEWI (2#8: F=9.46, df-1,118,
P=0.003; 4 #: F=4.26, df=143, P=0.045), HR{ZREKRMREFPEREZEREEE
Z7, FHEAMN 2 REBSKHNBIMNREIMEREZABEFEEER (F=0.75, df=1,36,
P=0.394),

MHLHGKIE G6HI 1 XS110 Frigmk 5E « &M T L EBE Rk A E 53 5 2
69.82+6.55(mg/adult). 73.62+2.53 (mg), 40.61+3.44 (mg). 43.52+2.29(mg). KIEHFFHIARR
KB AR R A ERE BEENEW (Hf: F=041, df=1,15, P=0.534; #: F=0.52,
df=1,21, P=0.477).

#10.1 bl Br AKRE (G6H1)ERX R (XS110){AFE AR KB B et
B LSRR T FiH
Table 10.1 Developmental duration of Pardosa pseudoannulata from 2nd instar to adult
emergence when fed on either Bf rice-fed (G6H1) or

non-Bt rice-fed (XS110) Nilaparvata lugens

Development G6H1 XS110
F,df, P
duration MeantSE n MeantSE n

2nd instar 9.35+0.54* 65 13.13£1.18 54 9.46; 1, 118; 0.0026
3rd instar 14.92+1.93 26 21.50+3.22 38 243;1,63;0.1240
4th instar 32.31+4.46* 16 21.93+2.83 28 4.26; 1, 43; 0.0453
5th instar 13.88+2.91 16 14.46+2.47 26 0.02; 1, 41; 0.8809
6th instar 6.88+1.05 16 6.12+0.38 26 0.02; 1,41; 0.8809
7th instar 6.06+0.27 16 6.36+0.35 25 0.38;1,40; 0.5414
8th instar 7.44+0.57 16 8.79+0.55 24 2.70; 1, 39; 0.1087
9th instar 10.08+0.54 12 10.47+0.80 17 0.13;1,28;0.7163
10th instar 11.43+0.84 7 13.75+£3.25 4 0.79; 1, 10;0.3975
2nd instar-adult 108.00+1.80 16 109.76+1.14 21 0.75; 1, 36; 0.3935
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Mean +SE in the same row followed by asterisk * are significantly different at P=0.05 by using

Tukey’s multiple-range test.

—— GBH1 (81
eereee- Xiushui 110 (non-BH)

Survival probability (%)

0 20 40 60 80 100 120
Days

10.3 Bl B K8 (GEHD)ZRAM B (XS110) AR C AL s B YR TER S0k
M2 85 BB RIS R
Fig.10.3 Survival of Pardosa pseudoannulata over a 120-day period when fed with either Bt
rice-fed or non-Bf rice-fed Nilaparvata lugens nymphs. There was no significant difference

between Bt rice and control treatment, based on Wilcoxon test. n=80 for G6H1 and XS110.
2.3.2 ¥ crylC R cry24 KBEARFLS %

BRI TIC-19. T2A-1 REXFFEA MH63 Fiiamg fih AR A KA HHH
BRFE 102 RIFEELE 104, REDFLIIREKRNFIEEE T2A-1 MIMH63 LEFE
EER (X =0.0616, df=1, P=0.8040), {B TI1C-19 Bk HFFE %N B & & THIRKE
&% MH63 b (X =7.7638, df=1, P=0.005). MFHTTLLE HIFR 2 #F0 3 BE I 1152 2
KIEGFRIE S (28 F=6.65, df=2,185, P=0.002: 3 #&: F=8.36, df=2, 135, P=0.001),
HAZRRERNAE HPE=EZRABHEER, FEMN 2 B3I Bsk 8 R B R AR - F
ZEMEEER (F=1.31, df=2,49, P=0.280).

BIFF SR T1C-19. T2A-1 REXBEAR MH63 H im0 945 C AP 4Lt e sk
BB SRR 71.742.75 (mg)- 69.65+7.86 (mg)- 86.60+7.07 (mg), 37.79+1.72 (mg). 34.93£1.71
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(mg). 42.15+2.14 (mg). KBEHFHH AR T ILEERKOBERFTEEORME O

F=3.03, df=2,20, P=0.073: H: F=1.59, df=2,26, P=0.224).

#10.2 Bl Br K#E (T1C-19 A1 T2A-1)FX RMH63) SR IR C AL RV EYH
ECEI N2 e oLy AL
Table 10.2 Developmental duration of Pardosa pseudoannulata from 2nd instar to adult

emergence when fed on either Bt rice-fed (T1C-19 and T2A-1) or non-Bf rice-fed (MH63)

Nilaparvata lugens.
Development T1C-19 MH63 T2A-1
F,df, P
duration Mean+SE n Mean+SE n Mean+SE n

2nd instar 13.74+1.15a 66 9.38+0.67b 65 9.85+0.94b 55 6.65; 2, 185; 0.0016
3rd instar 18.57+2.36a 46 9.93+£1.01b 46 10.80+1.23b 44 8.36; 2, 135; 0.0004
4th instar 25.62+3.57a 34 30.43+5.23a 14 20.78+4.05a 18 0.96; 2, 65; 0.3881
Sth instar 10£2.13a 30 11.58+3.40a 12 12.00+2.00a 13 0.19; 2,54; 0.8251
6th instar 5.93+0.38a 30 6.45+0.82a 11 7.42+1.70a 12 0.82; 2, 52; 0.4475
7th instar 7.13x0.73a 30 6.45+0.71a 11 7.00£0.72a 12 0.16; 2,52; 0.8538
8th instar 10.28+0.49a 29 9.00+0.43a 11 8.50+1.01a 12 2.22;2,51;0.1199
Sth instar 10.23+0.41a 13 10.44:+0.65a 9 8.75+0.56a 8 2.68; 2, 29; 0.0871
2nd instar-adult 103.00£3.64a 29 111.36+2.39a 11 102.67+1.50a 12 1.31; 2, 49; 0.2800

Mean +SE in the same row followed by the same letters are not significantly different at P=0.05

by using Tukey’s multiple-range test.
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Fig.10.4 Survival of Pardosa pseudoannulata over a 130-day period when fed with either Br
rice-fed or non-Bf rice-fed Nilaparvata lugens nymphs. There was no significant difference
between Bt rice and control treatment, based on Wilcoxon test. =80 for T1C-19, T2A-1 and

MHe63.
3 itig

AEMHRERRR, BEFRKRERH TIC-19 B T2A-1 FHIREH CrylC 3 Cry2A
BAUMANREENR, UEFHE ANRBHEXE, SRERENELTHEESNL
BILLEE, BN LRR, A Cry2A RARSHLBIERT CrylCEH. RE Bt EH
AUESHEFRFRPHTHE, RENFLHKTURET B BH, AW B BAHE
EEUMERAKBREEN®E, B AKZ, WEKIERFAN B BERIK, KA2 55
KEAA Cry2A BALLK CrylC EE R 6% 1%, % cryldb/ivip3H ZFERE GeH1 X HI3F
SEIITEE R 2 I ESBIRANEE AR BENRE, RE 2 R4 RERNKE
FHHSERHET AR, TIC-19 MEKEFEEEHNETXEN T2A-1, EE T2A-1H1
MEZAEEEEER, BAERNEERY Q#RIR EXBLMZEZAENE. &~
W R ES G R AR, MRk E R B2 B8 2 EER, T AFEEBERE.
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FAKRE SR LRGBSk E LR e 5B —F X Mk B
BB E, RERFMEDTUBRAANERTE, ZERPFERAR CEAE—K
Y, B —MEYETERNE —HSERFSPKERNERFL, HRRRNFT
x,

BRI RLRFAMANHAERFE B, WANRRERKAL Br KRBIARE
WEE AR RIIFGS%. AR EKRE . 7275, BHEIRH FUH #% % (Tian
et al. 2010, Tian et al. 2012a), Chen F K4 R XA BR Br EA T UAER & B KBHBHAEH
RERRKRRE, HHUARYHAUKRSEE RO REHHEENREESNEK, BREE
— SRS ERAMBMBUEFREZINEN, WARBKRS TR RE LB AREFEN
CrylAb BALA M Z A, BIAIME R UL RKH R B E 1R H %2 BrKFEMZH(Chen
et al. 2009). F%F, KA PCR-LDR HI7 EEX A SBISRMEM Y WA A 15 PRYHIER
R, Bt KRS LB IS Y S M FIXT R —BUI(Li et al. 2011).

BEMAE (L% HiRAURSFI%ROTEHRETRE B KBYIEW, FEEA
FEERLE R, BRATET LA S ETPH 8 B KX BIR QSR H ST .
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B+—% Bihe
1 Bt KRN SRR YRR W

2012 FARFEERFLEREYHFAEEES 1.7 24, 1996 FHK T4 100 £
(James 2012), RATHEEEDHFTEHRHRRBEFENF LT, FROESTIEETE
BAAE: —HHREFHENREY, R—HHREGRE. EFFRNEZLMTPNER
KA A AFEERE RO RER B fEWX R E T M.

BEPEMRER - UKE PO, zﬁféﬁﬁﬁém\ Rig. BEMERAEAY
Bl B E R ERERNGE BT R EHEXRHLFNRERMERE. AL
BAMESRSH, HatkRRFEUKBEKL EYRE, RBABHLOARTLUS HE
MR RSSO SR IR =R RIT R KARNED; RRANBERFE,
BRRB LA B S F ESIEY, R AR R L3 4 P KR &tk B U LU SRR
FEE BRI ENEY, BRI S 3AR B S iR SOM B S KB 4 A i 7 IR EUK &
F, BEXREFHEEHEREEARTEN, HAXNBERNKEEERRUN KRB &Y
RERFIFBAS, TUEHERRBHBEHENER, BRBHEYESIRERAIE
& BN, FUBRREER.

HERAVERE—CEE LEHTIEERNAENRE, RETREL™, #M7T
RETE, BRERANKPFHALIBT ERNUNTE REFRBENRAREE R
SR, Fedx BRRERERGER, BATEYERYE, BHE T ARRINERNE
wriaR, Bk, B ABESIANBBALESRENE RESWEMERZ A, NZABEE
BRRERFERNAOERMAERINRE.

Bt KBHMARBESRET R, BEVENWEETLLETUT 4 #77 A BAM3 Br K
Bk REN B BEA: B—, WHAVEER & B KBHARSRE (B 11.1 F8 1);
B2, BOKBERBEREYSMES, BEARNTESIRE (B 111 F82); $=,
Wit K B R 7EiEek LEER, St ERRBE VRSV RYRE, WHEE. FEE.
EMBERAEERMNRE (B 111 F83); FN, BRARREIFSEIERRERIFE
BEYAEAR B EA (B 111§ 3). TR, BEVESYTLELSMBRZMEEE
BB REK Br EH. 5745h, B EEBABKBEEAT, HTREHEA, FL
AT IRIEFHMRL, WKEEAESHWEER. REER. EFVRE. ERENIEE
RERAEAE YR ET R RZRAL, XL R K T REX 18 T B s B & - LA R
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BREW. B2, B KBMBEVESMNEHESHTEN, RN, FROEEERRRHN
FEERMNRARE, HEREFNIRITRUZER LT,

4

— A HRR®
[mexa]| |wissxx]| |—

Ts “T o % 2:1: X1 g
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Fig.11.1 JERBERAEY TR BT Bt MAMRE ({ff Romeis et al., 2009)

Fig.11.1 Expose pathways. Routes through which non-target arthropods can be exposed to

insecticidal proteins expressed by IRGM plants (Romeis et al. 2009).
WA ERBE B KRN BRZ AFEER, TERA TENARESHA:

B—, P EBANEEER, VEIPWTLELSHEREMD B BEA, IR B EER
Bt EER A RENBIRN, SBHHEF R RAEMFEENEERD, HE
B R T FRE s R RO B L R B MR A, BOKBHEEA ERH,
W4 A3 B & 4 i h B EREPRR, —HEE T LRI R F E AN TREN
EFEFRAEKRE. FHSZIEW. AHRARRL_NEREEFEX CrylAd K
CrylAb/CpTl B B SURM —(LiE5h rf, THF4AER, g, BHHHY. HEEFalRE
HK AR B B E X R(EKES. 2004, EK/E%. 2005), H—77HLUSHREF RN
VIR EETREERYER, BUKRY% (Pirata subpiraticus Boes.et str.) LAZE Br K8 L1H
FHBAETHEL SN, THAFZNTREREZIEW, EHRNEAFTHNABEEK
(Chen etal. 2009). ACHFARH B KBEFEMRBNEENRAEHET R, ARF
BEHELEER, AW, $FENRAFER-HBHOTEEERTIE, £, B EEE
RN BB, 3 B BRABBRNSHEF R, MK BOKBZE, MEED EKERE,

hERBEE, hT B EONASEMNFERREFEERNEN, EHUBITE ERERY
MRBHEDESHEATHRZFEWE. ARTHRRARN, BRTLUE ELISA A B K
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B EEFOBCAEAREZRTRAE Br FANFLE, BRUKAFIHNERYIBEALR
Mg, BRGHE. IXRSSIRANTRERKNEKRT. BHE. FESEVESHRULRE
BUHRBHBERES . BYEHRE ¥ (Bemnal et al. 2002, Gao et al. 2010, Tian et al. 2010,
Li et al. 2011, Tian et al. 2012). FXHARF R crylC B cry24 BFEKREN B AN EY
¥SENFHBEEREYHE, LB YRBA SR EGRE A SREENXER
BAXF, BR% cry24 X B LSRR BERTH crylC KB ¥ cryldblvip3H EH
ERAHNTFAF CGARRRBENERNRE, BE-REBEANNBRAERR, &% B KB LA
FHB CENUALPIRNEYF RS EREEE Bt B ARG REN ST ERE
R, REBEL, BEURBEHOHPREERANAZEE B KBRNEZ ARAE
A, PERATHEEER: B=, BOKEEYWEARTREN Br BAA LS WE TR0k &
&, X3 H B RIE L IS 9 4) B A W . Bai % 2011 R AR B R B 1B (Folsomia
candida Willem) RARE Bt BE KB ERZE, RAEHEKRFURRENNBE
B AFE(Baietal. 2011), H5F, BT MEBHERFA KRB, B KBHEKRENHER
NEBFEFEYHRENEE, BEHASHOHE &R KH KK A Bt 2 (Entomobrya
griseoolivata Packard). B A Bk & (Hypogastrura matura) ¥R Bk (Boudetiella christianseni
Banks), REMBRME LM TRV EDTEHRFRE B KBHEAKRAEKI LW (Bai et
al. 2010, Bai et al. 2012). AXMBIALE REHA, Br KRBHEAX B EKNEHERMHBER
EHERRR. A, FOFENR, BE-HHEOME: B0, Br ZEBAZKEERD
HpSEMIFETARML, XHETHNRCAEDEER. REAR. BEFYE. FAHR
JEERERELEYRIZE. W Chen % 2012 FRILE A 4 MR BIF R H KMD2 %15
KERKIRER EZFNMEEAR, FAREFEAKEME L MmE, BRMFEENAESL
B, KMD2 k45 B A% E B E K TH XM Xiushuill, ] KMD1 Fixt B2 [EEXLES
¥ E®HH AR FE(Chen et al. 2012), Faria SR Bt TKX EXKEF (Rhopalosiphum maidis)
MREEARBRINEREM, TER Br EXFAHNEERSEIEREX, EFRES
0% 5% & th 8 3 (3% I (Faria et al. 2007), Hagenbucher %5858 % W A RAK K8, Br#7E L
BHFERHENRS, SBRLERAREYERENRDOERTRENRENNE, BRE
HEZMHT, XHAREALZIRE £ (Hagenbucher et al. 2013).

AMBEE . TRE. MBERNNMEKE, REFNHURARRE Br ZRKENEHT
B & hREE R AR E KR, LHEMIELREY A H i Rk EERK . B4

ZREHERARRNARERAEANRARNHE Br ZEKBRANBAT KB E LI
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RERMA R EREANHE R EZE. REXBOTERLREADE, KBHERLT,
xR RFERLYE, BRIMIKATHEEER: Br KBEFFEERBNEZAR
BERTHR, ERAFEEEZR, RENNEENEZFNMRTHR, Y B ZOMH#E
HERMBRBSEAN, SHFIHERD, FEHIESHRNRENTFBEZ R B
KERRERRR. HANFRNARNEEE S REERRNRNY, ZFHERGE Br K
REX R AR P A RS, ERRE -BHANE, SROHRALRERPRRMGARES
REXARMRN CARFERE RN B KA frit B i Mgk T B % E Amgw,
FANERFFRAL B KBEN UFLGRRE REEW. B2, B KB N EHWEHER
FREREM, FLERRE B oKBANBZ AEERR, HERTLUENIG, HibAH
FEARMHELFE#—PREANRIT .
FAFBUNLGRAESRETBRAMRBRAOAESY, BRETURBR—EHELHE
o, ERBRAESHREMERMNS M UREM—EROERGEER, THRSBEHLERN
BEMNGFE—EHRE, BEBEHABHKNGE R, TUELRSLM4 FEELETRE
ESBNYA L MBTEFNAR, HIMRK HRER . B 7% U KRB R R (1A & 0
RRERFHE—EEW, BEKEN. XEHR. 5. SFONBEUNZANEERIER
BEH.
2 AXRIB R ERAEH R

MEEHEREYHEERNT X, FXEEREYH#H R KR hERFERR S0
B, AXUNKAFE Br ZEMKRE A MR, EdZRNARLGNAR, ZEFNTIE
EIRAEMIE. AT G AAIE AT ‘

B, TN cryldb EFER KMD M BHWEMBEEZWNERE, £
KA 5 FRF RPN ZKRS RN BE YRR ESHHKEEW.

B2, MIFRYIR. PURERE cryldbivip3Hrepsps RERBURE crylC. cry24
ERH IR TIC-19 1 T2A-1 MREE Y WBESMNEN.

B=, MR FRIRHR. HRERE cryldbivip3Hrepsps EEERBURSE crylC. cry24
EFHHHTE TIC-19 M T2A-1 ERHER. HeERR, FAHER. BEUHEAET
HEU RS EREHEWE.

%0, XA Canoco 4.5 HRARELE) PRCs 3T, BN VESNMBEEXT Br Fixt R
Z Bl pma R iz AR+ BT B E .
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B, FREGMRMTRHE, T cplC. crp24 EFRFHMFE T1C-19 A T2A-1
HBEHESRAETHRAIERERE B AR,

3 SEMBR A

SEEKEFROTHNT:

B, KHM. A, TERRNRERKBEEFNEEREY ERERARE
HHRR, FEMRB) HEEENNEEL, FREERKBHKHHES A LRSIEER
FERZHER. XEFTERBENX BRRE-ERTEA.

B, RARR Br KREX CRAMM 8 S AT & F 74 EE R WA AN

=, HAFRIAR. FREN B KRB EXB R- AR EE SRR, FR
R EF7RRAREE KPR E R EN#RE R BRIMHHEZN.

B, B Bt BAK Br Kig-F H-REAAKEBAE, FHRITHRBEDFES LM
EEATHRNEN.
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